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FEDERAL  ENERGY 
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INDUSTRIAL  ENERGY  CONSERVATION 
PROGRAM 

Final  Industrial  Energy  Efficiency 
Improvement  Targets 

AGENCY:  Federal  Energy  Administra¬ 
tion  (FEA) . 

ACTION:  Notice. 

SUMMARY:  The  Federal  Energy  Ad¬ 
ministration  (FEA  hereby  establishes 
final  energy  efficiency  improvement  tar¬ 
gets  for  the  10  most  energy-consumptive 
manufacturing  industries  in  the  United 
States.  The  Energy  Policy  and  Conserva¬ 
tion  Act  requires  FTIA  to  publish  these 
targets  in  the  Federal  Register,  together 
with  a  statement  of  the  basis  and  jus¬ 
tification  for  each  target.  Such  state¬ 
ments  are  included  as  appendices  to  this 
notice. 

EFFECTIVE  DATE ;  Date  of  issuance. 

FOR  FURTHER  INFORMATION  CON- 
TACrr: 

Ramon  L.  Cilimberg,  12th  and  Penn¬ 
sylvania  Avenue  NW.,  Room  307,  Old 
Post  Office  Building,  Washington,  D.C. 
20461  (202-566-4661). 

SUPPLEMENTARY  INFORMATION: 
Part  D,  Title  III  of  the  Energy  Policy  and 
Conservation  Act,  Pub.  L.  94-163  (EPCA) 
(42  U.S.C.  6341-6345) ,  requires  that  FEA 
establish  a  program  to  promote  increased 
energy  efficiency  by  American  industry. 
This  program  includes  the  Identification 
and  ranking  of  the  major  energy-con¬ 
sumptive  manufacturing  industries,  the 
establishment  of  energy  efficiency  im¬ 
provement  targets  for  at  least  the  10 
most  energy-consumptive  industries,  the 
Identification  of  major  energy-consum¬ 
ing  corporations  within  those  industries 
for  the  purpose  of  determining  those 
which  must  report  progress  in  Improving 
energy  efficiency,  and  the  establishment 
of  a  reporting  system  that  provides  for 
either  the  reporting  by  the  identified  cor¬ 
porations  of  energy  efficiency  informa¬ 
tion  directly  to  FEA  or,  upon  exemption, 
the  reporting  of  such  information  indi¬ 
rectly  through  sponsors.  • 

In  accordance  with  section  373  of  the 
EPCA,  FEA  has  Identified  the  10  most 
energy-consumptive  industries  in  the 
United  States  (41  FR  12766,  March  26, 
1976).  These  industries,  described  ac¬ 
cording  to  the  two-digit  Standard  Indus¬ 
trial  Classification  (SIC)  Manual  pub¬ 
lished  by  the  Office  of  Management  and 
Budget,  are  as  follows: 


Ranking  Industry  SIC  No. 


1  CUnirals  and  allied  products...  28 

2  Primary  metal  industries _  33 

3  Petroleum  and  coal  products _  29 

4  Stone,  clay,  and  glass  products..  32 

8  Paper  and  allied  products _  26 

6  Food  and  kindred  products _  20 

7  Fabricated  metal  products _  34 

8  Tranqjortation  equipment _  37 

5  Haohfiiery,  except  efeetrioal .  38 

10  Teitfle  mill  products . . . 22 


Within  each  of  the  10  identified  In¬ 
dustries,  FEA  has  Identified  the  corpo¬ 
rations  that  (1)  consume  at  least  one 
trillion  British  thermal  units  (Btu’s)  of 
energy  per  year  in  the  United  States,  and 
(2)  are  among  the  50  most  energy-con¬ 
sumptive  corporations  in  the  industry 
(41  FR  54977,  December  16,  1976). 

With  the  establishment  of  the  final 
energy  efficiency  improvement  targets, 
the  chief  executive  officer  of  each  corpo¬ 
ration  identified  by  FEA  is  required  by 
section  375  of  the  EPCA  to  report  to  FEA 
on  the  progress  made  by  the  corporation 
toward  meeting  the  target  set  for  the  in¬ 
dustry  of  which  such  corporation  is  a 
part,  unless  the  corporation  is  exempt 
from  mandatory  reporting  under  section 
376(g)  of  the  EPCA.  Participation  by  a 
corporation  in 'an  “adequate  voluntary 
reporting  program"  Ls  the  basis  for  ex¬ 
emption.  FEA  has  published  criteria 
which  a  voluntary  reporting  program 
must  meet  for  a  corporation  reporting 
pursuant  to  it  to  be  exempt  imder  sec¬ 
tion  376(g)  (41  FR  51866,  November  24, 
1976)  and,  after  publishing  for  comment 
a  preliminary  list  (42  FR  15731,  March 
23,  1977),  has  published  a  final  list  of 
exempt  corporations  on  May  9.  1977  (42 
FR  23538). 

The  form  to  be  used  by  nonexempt 
corporations  Was  published  in  the  Fed¬ 
eral  Register  for  comment  on  May  4, 
1977  (42  FR  22581),  and  a  public  hear¬ 
ing  was  held  on  May  17,  1977.  After  con¬ 
sideration  of  the  comments  by  PEA  and 
completion  of  the  required  review  by  the 
General  Accounting  Office,  the  final  form 
will  be  published  by  PEA  in  the  Federal 
Register  and  will  be  made  available  for 


The  table  sets  forth  the  net  targets  for 
each  industry  according  to  the  order  in 
which  each  industry  ranks  in  energy  con¬ 
sumption,  and  also  includes  the  proposed 
target  and  the  offset  (from  a  gross  tar¬ 
get)  that  reflects  the  energy  require¬ 
ments  of  special  circumstances.  In  four 
industries — petroleum  and  coal  prod¬ 
ucts;  fabricated  metals;  machinery  ex¬ 
cept  electrical;  and  transportation 
equipment — ^the  flnal  net  target  is  un¬ 
changed  from  the  proposed  target.  In 
five  Industries — fod  and  kindled  prod¬ 
ucts;  textile  mill  products;  chemicals 
and  allied  products;  stone,  clay,  and 
glass  products;  and  primary  metsd  in¬ 
dustries — the  final  net  target  is  lower 
than  the  proposed  target.  In  one  indus¬ 
try,  paper  and  allied  products,  the  final 
tm*get  shows  an  increase  over  the  pro¬ 
posed  target,  and  the  final  target  has 
been  set  (m  the  basis  of  fossil  fuel  and 


distributicai.  The  first  submission  of  re¬ 
ports  by  nonexempt  corporations  to  FEA 
will  be  required  within  four  weeks  of  the 
publication  of  the  form. 

Industrial  Energy  Efficiency 
Improvement  Targets 

On  October  27,  1976,  PEA  issued  for 
public  comment  proposed  energy  effi¬ 
ciency  improvement  targets  (41  PR 
48169,  November  2,  1976) .  Public  hear¬ 
ings  were  held  for  each  proposed  target 
in  Washington,  D.C.,  between  November 
22,  1976,  and  December  10,  1976.  Written 
comments  on  the  targets  were  also  re¬ 
ceived  by  PEA. 

A  discussion  of  the  comments  received 
with  regard  to  a  particular  industry  is 
contained  in  each  statement  of  basis  and 
justification  that  is  appended  to  this 
notice,  as  well  as  in  the  target  support 
documents  that  are  available  for  public 
inspection  at  the  locations  and  times 
set  forth  below.  The  comments  were  re¬ 
viewed  by  PEA,  the  Department  of  Com¬ 
merce  (DCX)) ,  the  Energy  Research  and 
Development  Administration  (ERDA), 
and  the  contractor  which  prepared  the 
support  documents  for  PEA.  Where 
changes  were  required  in  data  and  analy¬ 
sis  which  affected  the  final  target  value, 
they  are  noted  and  explained  in  the 
statement  of  basis  and  justification  and 
in  the  target  support  documents. 

After  consideration  of  the  comments 
and  all  other  Information  available  to 
FEA,  FEA  hereby  establishes  the  volun¬ 
tary  energy  efficiency  improvement  tar¬ 
gets  for  the  10  most  energy-consumptive 
Industries  in  the  United  States  as  fol¬ 
lows: 


purchased  energy  instead  of  on  the  basis 
of  total  energy  as  originally  propos^. 

Basis  and  Justification  for  the  Targets 

As  required  by  section  374(a)  (1)  and 
(2)  of  the  EPCA,  each  energy  efficiency 
improvement  target  is  based  on  the  best 
available  information  and  is  established 
at  the  level  which  represents  the  maxi¬ 
mum  feasible  Improvement  in  energy 
efficiency  that  each  industry  can  achieve 
by  January  1,  1980,  taking  into  accoimt 
considerations  of  the  technological  fea¬ 
sibility  and  economic  practicability  of 
utilizing  alternative  operating  prcxie- 
dures  and  ndore  energy  efficient  tech¬ 
nologies,  as  discussed  below.  Each  target 
represents  the  percentage  reduction  In 
euMgy  consumed  per  unit  of  output  or 
activity  that  can  be  achieved  between 
calendar  year  1972  and  January  1,  1980. 
TTie  statement  of  the  basis  and  Justifica- 


Raiik  SIC  No. 


Iiiiliivirj- 


Proposed 
net  target 


Final  (percent) 


(percent) 

Net  target 

1  . 

28  Cliemicals  and  allied  products . 

(16) 

(10) 

(12) 

(17) 

(12) 

(14) 
(24) 
(16) 

(15) 
(27) 

14 

0 

;1 

12 

4 

16 

20 

6 

12 

24 

H 

16 

10 

35  Machinery  except'elMtrical . . 

22  Textile  mill  products . . 

15 

22 
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tlon  for  each  target  is  a  synthesis  of  the 
significant  data  and  determinations  in 
the  target  support  documents  (listed  in 
the  section  of  this  notice  entitled  "Public 
Access  to  Further  Materials")  that  were 
prepared  for  FEA  under  contract  with 
six  contractors  as  adjusted  to  reflect 
public  comments  and  FEA’s  determina¬ 
tions. 

Each  target  was  established  according 
to  a  methodology  which  reflects  the  fac¬ 
tors  required  to  be  considered  by  section 
374(b)  of  the  EPCA:  (1)  The  objectives 
of  the  indiistrial  energy  conservation 
in-ogram,  that  is,  to  promote  increased 
energy  efficiency  by  American  industry: 
(2)  the  technological  feasibility  and 
economic  practicability  of  utilizing  alter¬ 
native  operating  procedures  and  more 
energy  efficient  technologies;  (3)  any 
special  circumstances  or  cbaiacterktics 
of  an  Industry;  and  <4)  any  actions 
planned  or  implemented  by  an  industry 
to  reduce  consumption  of  petroleum 
products  or  natural  gas.  This  methodolgy 
is.  In  turn,  reflected  in  the  statements  of 
the  basis  and  justification  of  each  target 
which  is  included  in  this  notice  as  ap¬ 
pendices  A-J.  However,  because  the  tar¬ 
gets  are  based  on  the  best  available 
irjormation  and  the  extent  of  informa¬ 
tion  available  varied  among  industries, 
the  target  support  documents  prepared 
In  accordance  with  the  methodology  con¬ 
tain  varying  levels  of  data  and  analysis 
and,  therefore,  each  basis  and  justifica¬ 
tion  also  varies. 

A  description  of  the  content  of  the 
statements  of  the  basis  and  justification 
is  provided  as  follows  in  the  same  format 
as  appears  in  the  statements  themselves : 

I.  INDUSTRY  DESCRIPTION  AND  ENERGY 
BASE 

Each  industry  is  briefly  described  and 
information  on  energy  sources  and  Con¬ 
sumption  during  the  1972  base  year  is 
presented.  This  data  was  used  in  project¬ 
ing  energy  consumption  by  the  industry 
by  the  January  1,  1980,  target  date  and 
in  assessing  the  conservation  contribu¬ 
tion  of  potential  measures.  Also  included 
is  a  breakout  and  description  of  either 
the  SIC  three-  or  four-digit  product 
classifications  and/or  other  industry 
components  that  comprise  the  particu¬ 
lar  Industry. 

While  section  374(a)(1)  of  the  EPCA 
requires  that  targets  shall  be  based  on 
the  best  available  Information,  the  ex¬ 
tent  of  available  information  varies  from 
industry  to  industry.  In  particular,  those 
industries  which  are  less  energy  inten¬ 
sive  or  are  more  fragmented  tend  to  have 
less  comprehensive  energy  data  than 
those  for  which  energy  costs  have  always 
been  a  major  ccuicem.  'Rie  depth  of 
analysis  performed  In  establishing  an  in¬ 
dustry  target  depended  on  the  amoimt 
of  relevant  information  that  was  avail¬ 
able. 

As  required  by  section  371  of  the 
EPCA,  each  of  the  10  identified  indus¬ 
tries  Is  a  two-digit  product  classification 
aocording  to  the  SIC  Manual.  The  SIC 
Manual  further  divides  each  industry 
Into  three-  and  four-digit  product  classi¬ 
fications.  For  each  Industiy,  <me  of  these 
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or  pertiaps  some  other  grouping  of  the 
industry  compcments  was  chosen  as  the 
appropriate  means  of  evaluating  the  ap¬ 
plicability  of  potential  conservation 
measures,  depending  on  the  availability 
of  vaUd  information  on  the  energy  con¬ 
sumption  patterns  within  the  industry. 
In  several  cases  where  one  or  more  com¬ 
ponents  of  the  Industry  accounted  for 
the  majority  of  the  energy  consumed  by 
the  industry,  those  components  alone 
were  studied  in  detail  as  representative 
of  the  entire  industry. 

n.  CRITERIA  FOR  APPLICABILITY  OF 
POTENTIAL  CONSERVATION  MEASURES 

For  each  industry  a  list  of  potential 
conaervation  measures  was  identified  for 
screening.  These  potential  measures  in¬ 
clude  both  alternative  operating  proce¬ 
dures  and  more  efficient  technologies — 
that  is,  both  new  processes  and  new  or 
altered  equipment. 

A.  Technological  feasibility.  While  the 
criteria  for  technological  feasibility  nec¬ 
essarily  vary  from  industry  to  industry, 
some  of  the  primary  criteria  included 
determining  if  the  measure  had  been 
sufficiently  accepted  by  the  industry,  if 
it  could  be  implemented  <m  a  wide  basis 
before  the  target  date,  and  if  it  could 
bring  significant  energy  savings  without 
affecting  the  product  produced  or  the 
processes  used.  The  categories  of  meas¬ 
ures  evaluated  could  include:  theoretical 
measures  (ultimate  limit  in  energy  effi¬ 
ciency)  :  development  measures  (proved 
only  in  laboratory  or  pilot  scale) ;  new 
and  old  plant  measures  (both  innovative 
and  conventional  design) .  In  some  cases, 
the  actual  cost  of  implementing  the 
measure,  including  manpower  and  re¬ 
source  costs,  was  considered. 

B.  Economic  practicability.  In  general, 
only  those  measures  that  survived  the 
technological  screening  were  evaluated 
for  economic  practicability.  In  some  in¬ 
stances  conservation  measures  such  as 
Improved  housekeeping  that  would  re¬ 
quire  insignificant  capital  expenditures 
were  xx>t  subjected  to  an  ec<«ioinlc 
screening.  Some  important  criteria  in¬ 
cluded  considerations  of  the  economic 
structure  and  operation  of  the  industry, 
such  as  size,  age,  and  geographlcsd  dis¬ 
tribution.  and  projections  ccmceming  the 
future  economic  conditions  of  the  indus¬ 
try  that  considered  inflatkm,  productive 
capacity  utillaatlon,  and  operating  reve¬ 
nues  and  expenses. 

m.  CAPITAL  SPENDING  DECISIONS  .\ND 
FINANCING  CONSTRAINTS 

The  manner  in  which  each  industry 
allocates  funds  for  discretionary  invest¬ 
ment  and  whether  such  funds  would  be 
available  in  the  years  remaining  before 
the  target  date  were  considered  in  order 
to  determine  the  conservation  measures 
which  could  be  Implemented. 

A.  Required  return  on  investment.  For 
each  industry  the  appropriate  method  of 
calmlatlng  return  on  Investment  was 
chosen  in  order  to  determine  If  each  po¬ 
tential  consenratlosi  measure  would  be 
considered  an  attractive  Investment  op¬ 
portunity  in  the  Industry. 
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B.  Capital  spending  priorities.  In  addi¬ 
tion,  the  future  availability  of  capital 
and  the  priorities  for  allocating  coital 
were  considered  to  evaluate  if  the  indus¬ 
try  could,  in  fact,  implement  any  or  all 
of  the  potential  conservatian  measures. 

IV.  POTENTIAL  ENERGY  CONSERVATION  MEAS¬ 
URES  AND  EFFORTS  TO  REDUCE  CONSUMP¬ 
TION  OF  PETROLEUM  PRODUCTS  AND  NATU¬ 
RAL  GAS 

A.  Potential  measures  identified.  Hie 
technological  and  economic  evaluatiwis 
of  pK)tential  measures  were  int^rated  to 
determine  the  set  of  potential  conserva¬ 
tion  measures  that  would  give  the  maxi¬ 
mum  feasible  improvement  in  energy  ef¬ 
ficiency.  The  statements  generally  list 
those  significant  potential  conservation 
measures  that  w’ere  finally  used  in  calcu¬ 
lating  the  target  vahie. 

B.  Efforts  to  reduce  consumption  of 
petroleum  products  and  natural  gus.  Any 
actions  planned  or  implemented  by  an 
industry  to  reduce  its  consumption  of 
petroleum  products  and  natural  gas 
through  conversion  to  coal  or  other  fuels 
w«T  considered.  The  energy  in^Scien- 
cies  caused  by  such  conversion  w’ould  re¬ 
sult  in  increased  energy  consumption.  It 
is  apparrat,  however,  that  none  of  the 
target  industries  would  be  able  to  make  a 
sufficient  conversion  away  from  scarce 
fuels  to  require  any  adjustments  in  the 
target  values  by  January  1,  1980.  Each 
statement  discusses  the  trmds  in  fuel 
sources  within  the  Industry  and  the  ctm- 
ditions  w’hich  foreclose  conversion  to 
coal. 

V.  PROPOSED  TARGET  DEFINITION 

A.  Component  goals.  For  each  indus¬ 
try  the  maximum  feasible  improvement 
in  energy  efficiency  that  could  be 
achieved  by  January  1,  1980,  was  first 
determined  by  means  of  component 
goals.  Each  component  goal  was  calcu¬ 
lated  by  determining  the  energy  which 
would  be  saved  by  the  target  date  by  ap¬ 
plying  those  technologically  feasible  and 
economically  practicable  conservation 
measures  that  could  be  applied  to  the 
manufacturing  processes  of  the  compo- 
n«it.  The  percentage  increase  in  energy 
efficiency  for  the  component  which  re¬ 
sulted  from  implementing  conservation 
measures  is  the  component  goaL 

B.  Proposed  hoo-digit  gross  target.  The 
proposed  two-digit  gross  target  for  each 
industry  is  the  wei^ted  average  the 
component  goals  using  the  amount  of  en¬ 
ergy  consumed  by  the  component  as  the 
weighting  factor,  unless  a  different  meth¬ 
od  is  described  in  a  particular  statement. 

C.  Special  circumstances  effect.  Under 
secti<m  374(b)  (3)  of  the  EPCA,  FEA  Is 
required  to  consider  any  special  circum¬ 
stances  or  characteristics  of  each  indus¬ 
try  in  setting  the  targets.  FEA  has  de¬ 
fined  special  clrcumstanoes  and  charac¬ 
teristics  to  mean  any  requirement  or  con¬ 
dition  that  (1)  would  necessarily  result 
in  energy  consumption  between  1972  and 
January  1, 1980,  beyond  the  consumption 
project^  for  that  period  In  the  detmni- 
nation  of  groes  targets  and  (U)  was  not 
under  the  discretionary  control  of  the 
plant  (^rator.  Included  in  such  requlre- 
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ments  and  conditions  are  various  govern¬ 
ment  environmental,  health  and  safety 
regulations,  as  well  as  various  other 
changes  beyond  the  control  of  Industry, 
such  as  declining  quality  of  ore  grade 
and  alterations  in  product  mix  or  changes 
in  product  characteristics. 

In  most  of  the  identified  industries, 
the  energy  consumption  required  for 
special  circumstances  was  determined 
for  each  component  industry  or  for  the 
components  that  w’ere  selected  for  a  de¬ 
tail^  study.  In  some  cases  where  it  was 
impossible  to  calculate  the  energy  con¬ 
sumption  for  special  circumstances  be¬ 
cause  of  incomplete  data,  the  estimat¬ 
ed  percentage  effect  of  special  circum¬ 
stances  was  substituted. 

The  impact  of  special  circumstances 
must  be  ta^en  into  account  to  give  an  ac¬ 
curate  picture  of  an  industry’s  progress 
in  improving  energy  eflBciency  and  to  in¬ 
sure  that  attainment  of  the  targets  is 
technologically  feasible  and  economically 
practicable.  If  the  impact  of  the  special 
circumstances  were  not  separately  iden¬ 
tified,  it  is  conceivable  that  savings  ob¬ 
tained  through  energy  conservation 
measures  would  be  partially  or  totally 
offset  by  the  Increased  energy  require¬ 
ments  of,  e.g..  Federal  regulation,  the  re¬ 
sult  being  a  showing  of  little  or  no  im¬ 
provement  in  energy  conservation  by  the 
Industry. 

D.  Proposed  two-digit  net  target.  Af¬ 
ter  the  special  circumstances  for  an  in¬ 
dustry  were  isolated,  the  effect  of  those 
demands  on  energy  consumption  be¬ 
tween  1972  and  January  1, 1980,  was  sub¬ 
tracted  from  the  gross  target  to  produce 
the  net  targets  that  were  proposed  in 
November.  These  targets  were  often  a 
lower  percentage  number  than  the  vol¬ 
untary  targets  established  imder  tlie 
DOC/PEA  Industrial  conservation  pro¬ 
gram  because  the  DOC  ^FEA  targets  were 
mostly  gross  targets. 

IV.  FINAL  TARGET  DEFINITION 

A.  Comments  and  impact  on  the  pro- 
.posed  target.  As  noted  above,  each  state¬ 
ment  contains  a  discussion  of  the  im¬ 
portant  written  and  oral  comments  re¬ 
ceived  by  FEA  subsequent  to  the  publica¬ 
tion  of  the  proposed  targets.  The  discus¬ 
sions  in  general  treat  the  comments  by 
topic  covered,  rather  than  answering 
each  individual  comment  separately. 
Where  the  comments  and  accompanying 
data  or  subsequent  FEA  review  and  an¬ 
alysis  have  resulted  in  changes  effect¬ 
ing  the  final  target  value,  these  changes 
are  noted. 

B.  Final  target.  A  table  is  provided  at 
the  end  of  each  statement  showing  for 
each  industry  the  final  values  assigned 
to  (1)  the  gross  target,  (2)  any  offset 
for  special  circumstances,  and  (3)  the 
resulting  final  net  target.  Also  provided 
is  a  tabulation  of  projected  energy  con¬ 
sumption  by  1980  assuming  the  attain¬ 
ment  of  the  gross  target. 

Public  Access  to  Further  Materials 

The  statements  of  the  basis  and  Justi¬ 
fication  for  each  of  the  targets  estab¬ 
lished  today  are  derived,  for  the  most 


part,  from  the  detailed  studies  and  anal¬ 
yses  upon  which  the  targets  are  based. 
The  titles  of  these  documents  are  listed 
below': 

SIC  20 

Draft  Target  Support  Document — Energy  Ef¬ 
ficiency  Improvement  Targets  Pood  and 
Kindred  Products  Industry,  June  30,  1976. 

Appendix  Report:  Part  I — Energy  Efficiency 
Improvement  Targets  Food  and  Kindred 
Products  Industry,  June  30, 1976. 

Appendix  Report:  Part  II — ^Energy  Efficiency 
Improvement  Targets  Pood  and  Kindred 
Products  Industry,  June  30, 1976. 

Pinal  Report — Energy  Efficiency  Improve¬ 
ment  Targets  Pood  and  Kindred  Prod¬ 
ucts  Industry,  April  1,  1977. 

SIC  22 

Draft  Target  Support  Document — ^Energy 
Efficiency  Improvement  Target  in  the  Tex¬ 
tile  Mill  Product  Industry  (SIC  22),  June 
26,  1976. 

Final  Target  Support  Document — Energy  Ef¬ 
ficiency  Improvement  Target  In  the  Tex¬ 
tile  MiU  Product  Industry  (SIC  22) ,  Febru¬ 
ary  4,  1977. 

SIC  26 

Draft  Target  Suppm-t  Document  for  Energy 
Efficiency  Improvement  .Target  In  the  Pa¬ 
per  and  Allied  Products  Industry  (SIC 
26) ,  September  1976. 

Appendix  To  Draft  Target  Support  Docu¬ 
ment  for  Energy  Efficiency  Improvement 
Target  In  the  Paper  and  Allied  Products 
Industry  (SIC  26),  September  1976. 

Final  Target  Support  Document  for  Energy 
Efficiency  Improvement  Target  In  the  Pa¬ 
per  and  Allied  Products  Industry  (SIC  26), 
March  1977. 

SIC  28 

Draft  Target  Support  Document  on  Develop¬ 
ing  a  Maximum  Energy  Efficiency  Improve¬ 
ment  Target  for  SIC  28:  Chemical  and  Al¬ 
lied  Products,  July  1, 1976. 

Appendixes  Part  1  for  Draft  Target  and  Sup- 
pOTt  Document  on  Developing  a  Maximum 
Energy  Efficiency  Improvement  Target  for 
SIC  28:  Chemical  and  Allied  Products,  Julv 
1,  1976. 

Appendixes  Part  2  for  Draft  Target  and  Sup¬ 
port  Document  on  Developing  a  Maximum 
Energy  Efficiency  Improvement  Target  for 
SIC  28:  Chemical  and  Allied  Products,  July 
1,  1976. 

Revisions  and  Addenda  to  Draft  Target  and 
Support  Document  on  Developing  a  Maxi¬ 
mum  Energy  Efficiency  Improvement  Tar¬ 
get  for  SIC  28:  Chemicals  and  Allied  Prod¬ 
ucts,  November  18,  1976. 

Further  Revisions  to  Draft  Target  and  Sup¬ 
port  Document  on  Developing  a  Maximum 
Energy  Efficiency  Improvement  Target  for 
SIC  28:  Chemicals  and  Allied  Products. 
November  30, 1976. 

Maximum  Energy  Efficiency  Impaovement 
Target  for  SIC  28:  Chemicals  and  Allied 
Products,  March  4,  1977. 

SIC  29 

An  Energy  Conservation  Target  for  Industry 
SIC  29,  June  25.  1976. 

Technical  Appendices  to  An  Energy  Conser¬ 
vation  Target  for  Industry  SIC  29,  June  25, 
1976.. 

Industrial  Energy  Efficiency  Improvement 
Targets  (SIC  29),  Petroleum  and  Goal 
Products  Final  Target  Documentation, 
March  3,  1977. 

SIC  32 

Draft  Report  on  Development  and  Establish¬ 
ment  of  an  Elnergy  Efficiency  Improvonent 
Target  for  SIC  32:  Stone,  Clay,  and  Olass 
Products,  June  25, 1976. 


Draft  Report  (Appendices)  on  Development 
and  Establishment  of  an  Energy  Efficiency 
Improvement  Target  for  SIC  32:  Stone. 
Clay,  and  Olass  Products  (3  volumes), 
June  25, 1976. 

Final  Report  on  Development  and  Establish¬ 
ment  of  an  Energy  Efficiency  Improvement 
Target  for  SIC  32:  Stone,  Clay,  and  Olass 
Products,  March  10, 1976. 

SIC  33 

Volume  I — Target  Support  Document — Draft 
Target  Report  on  Development  and  Estab¬ 
lishment  of  Energy'  Efficiency  Improvement 
Targets  for  Primary  Metal  Industries;  SIC 
33,  August  13,  1976. 

Volume  II — ^Appendixes — Draft  Target  Re¬ 
port  on  Development  and  Establishment  of 
Energy  Efficiency  Improvement  Targets  for 
Primary  Metal  Industries  (SIC  33),  Au¬ 
gust  IS,  1976. 

Final  Target  Documentation  on  Draft  Target 
Report  on  Development  and  Establishment 
of  Energy  Efficiency  ImprovMnent  Targets 
for  Primary  Metal  industrlee  (SIC  33), 
March  10,  1977. 

SIC  34 

Draft  Target  Support  Document  on  Develop¬ 
ment  and  Establishment  of  Energy  Effi¬ 
ciency  Improvement  Targets  for  Fabricated 
Metal  Products  (SIC  34).  Jime  28,  1976. 
Revised  Target  Support  Document  on  Energy 
Efficiency  ImiHX>vement  Target  for  SIC  34 — 
Fabricated  Metal  Products,  March  15,  1977. 

SIC  35 

Energy  Efficiency  improvement  Targets  In 
the  Machinery  (except  Electrical)  Indus¬ 
try  (SIC  36),  March  15,  1977.  (ITils  volume 
contains  Section  I  through  Kill,  except  for 
Section  m,  together  with  all  exhibits  and 
appendices.) 

Target  Support  Document  Energy  Efficiency 
Improvement  Targets  In  the  Machinery 
(except  Electrical)  Industry  (SIC  36). 
July  12,  1976.  (This  volume  contains  Sec¬ 
tion  m  with  all  tables.) 

Energy  Efficiency  Improvement  I'argets  In 
the  Machinery  (except  Electrical)  Indus¬ 
try  (SIC  35) — Final  Target  Document, 
January  1977. 

SIC  37 

Energy  Efficiency  Improvement  Targets  In 
the  Transportation  Equipment  Industry 
(SIC  37),  July  12,  1976.  (This  volume  con¬ 
tains  Section  I  through  XI,  except  for  Sec¬ 
tion  III,  together  with  all  exhibits  and 
appendices.) 

Target  Support  Document  Energy  Efficiency 
Improvement  Targets  In  the  Transporta¬ 
tion  Equipment  Industry  (SIC  37) ,  July  12. 
1976.  (This  volume  contains  Section  111 
with  all  tables.) 

Energy  Efficiency  Improvement  Targets  In 
the  Transportation  Equipment  Industry 
(SIC  37) — Final  Target  Document.  Janu¬ 
ary  1977. 

Because  of  their  great  significance  as 
energy  conservation  source  documents 
and  their  status  as  the  underlying  sup¬ 
port  to  the  basis  and  Justification  for 
each  target,  copies  of  these  detailed 
studies  and  analyses,  referred  to  in  the 
■statements  as  “target  support  docu¬ 
ments,”  will  be  available  for  inspection 
at  the  FEA  Freedom  of  Information 
Office,  Room  2107.  Federal  Building,  12th 
and  Pennsylvania  Avenue  NW.,  Wash¬ 
ington,  D.C.,  between  the  hours  of  8:30 
a.m.  and  4:30  p.m.,  Monday  through 
Friday,  and  at  each  FEA  regional  ofDce 
as  follows: 
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Note. — establishment  of  the  targets 
has  been  reviewed  In  accordance  with  Execu¬ 
tive  Order  11821  and  OMB  Circular  No.  A-107. 
and  has  been  determined  not  to  require  eval¬ 
uation  of  Its  economic  Impact  as  provided 
for  therein. 

(Energy  Policy  and  Conservation  Act,  Pub.  L. 
94-163,  as  amended  by  Pub.  L.  94-S8S;  fed¬ 
eral  Energy  Administration  Act  at  1974. 
Pub.  L.  93-376,  as  amended  by  Pub.  L.  94-886; 
E.0. 11790,  39  nt  2S186.) 

The  effective  date  of  this  document  is 
the  date  of  Issuance. 

Issued  in  Washington.  D.C.,  June  1, 
1977. 

Enc  J.Ptvi. 
Acting  Qcneral  Ootmsel 
Federal  Energy  AdministnMan. 
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I.  INDUSTRY  DESCRIFTTON  AND  ENERGY  BASE 

Food  and  kindred  products  Standard  in¬ 
dustrial  Classification  Code  (SIC)  80  Is  com¬ 
prised  of  47  four-digit  product  classifications 
of  foods  and  beverages  for  human  and  animal 
consumption  Including  certain  related  prod¬ 
ucts  such  as  manufactured  loe.  These  47 
classifications  themselves  Include  companies 
Involved  In  diverse  production  efforts,  but 
much  Information  Is  available  only  at  tbe 
four-digit  level.  The  foUowlag  table  Identifies 
the  forty-seven  SIC  20  classifications  and 
gives  Information  on  energy  consumption  for 
each  classification  In  1972,  the  base  year : 


1972  Percent 

energy  of  total 

SIC  Component  industry  consumed  SIC  20 

lO**  Btn'i  eoosomp- 
tion 
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The  47  Industry  components  making  up 
SIC  30  are  described  as  foUowa: 

Meat  packing  plants,  SIC  2011,  Includes 
companies  primarily  engaged  In  slaughtering 
cattle,  bogs,  sheep,  lambs,  and  calves  for 
meat. 

Sausages  and  other  prepared  meat  prod¬ 
ucts.  SIC  8013,  describes  companies  which 
manufacture  sausages,  cured  meats,  smoked 
meats,  and  other  prepared  meats  and  meat 
specialties,  from  purchased  carcasses  and 
other  materials. 

Poultry  dressing  plants,  SIC  2016,  Includes 
companies  which  slaughter  and  dress  poultry, 
rabbits,  and  other  small  game,  for  meat  to 
be  sold  or  used  for  further  processing. 

Poultry  and  egg  processing,  SIC  8017, 
describes  companies  which  prepare  processed 
poultry  products  from  purchased  carcasses 
or  which  are  engaged  In  the  drying,  freeslng, 
and  breaking  of  eggs. 

Creamery  butter,  SIC  2021,  groups  com¬ 
panies  primarily  engaged  In  manufacturing 
creamery  buttw. 

Cheese,  natural  and  processed,  SIC  2022, 
Includes  manufactwes  of  all  types  of  natural 
cheese  (except  cottage  cheese),  processed 
cheese,  cheese  foods,  and  cheese  spreads. 

Condensed  and  evaporated  milk,  SIC  3033, 
describes  companies  which  make  condensed 
and  evaporated  milk  and  related  products. 


2W4o 

including  Ice  cream  «wi»  and  toe  nllk  made 
for  sale  as  such,  and  dry  milk  products.  Also 
Included  Is  tbe  manufacture  at  noodalry- 
base  cream  Bubetttutes  and  dietary  supple¬ 
ments. 

Ice  cream  and  frocen  desserta,  SIC  2034. 
Includes  manufactures  of  Ice  cteam  and 
other  frozen  desserts  such  as  Ice  milk  and 
sherbets. 

Fluid  milk,  SIC  3026,  groups  companies 
primarily  engaged  In  processing  and  dis¬ 
tributing  milk  and  cream,  and  related  prod¬ 
ucts  Including  cottage  cheese. 

Canned  specialties,  SIC  2032.  describes 
companies  which  can  specialty  products  such 
as  baby  foods,  health  foods,  and  soups  except 
seafood. 

Canned  fruits,  vegetables,  preserves,  jams, 
and  Jelltoa,  SIC  2033,  groups  companies  which 
can  fruits  and  ve^ables.  and  fruit  and 
vegetable  Jutoee,  or  manufacture  catsup  and 
similar  tomato  sauces,  preserves.  Jams,  and 
jellies. 

Dried  and  dehydrated  fruits,  vegetables, 
and  soup  mixes.  SIC  3034,  Includes  companies 
which  sun  dry  or  artificially  dehydrate  fruits 
and  vegetablee,  or  which  manufacture  pack¬ 
aged  soup  mixes  from  dehydrated  Ingredients. 

Pickled  fruits  and  vegetatdes.  vegetable 
sauces  and  seasonings,  and  salad  dressings, 
SIC  2035,  deecrfbes  companies  engaged  In 
plekllng  and  brining  fruits  and  vegetables, 
and  In  manufacturing  salad  dressings,  vege¬ 
table  relishes,  sauces,  and  seasonings. 

FFosen  fruits,  fruit  juices  and  vegetables. 
SIC  3037,  Includes  companies  which  freeze 
and  cold  pack  fruits,  fruit  juices,  and  vege¬ 
tables. 

Frozen  specialties,  SIC  2038,  Includes  com¬ 
panies  whKJi  freeze  and  cold  pack  food 
spsclalttos,  such  as  frozen  dinners  and  frozen 
pizza. 

nour  and  other  grain  mill  products,  SIC 
9041,  describes  companies  engaged  In  milling 
Sour  or  meal  from  grain,  except  rice. 

Cereal  breakfast  foods,  SIC  2043,  Includes 
companies  which  manufacture  cereal  break¬ 
fast  foods  and  related  preparations. 

Rice  milling.  SIC  9044.  describes  com¬ 
panies  which  clean  and  polish  rioe,  and  com¬ 
panies  which  manufacture  rice  Hour  or  meal. 

Blended  and  prepared  flour.  SIC  2045,  In¬ 
cludes  eompanles  which  prepare  blended 
flours  and  flour  mixes  or  doughs  from  pur¬ 
chased  flour. 

Wet  com  milling,  SIC  2046.  Includes  com¬ 
panies  which  mill  corn  or  sorghum  grain  by 
the  wet  process,  and  produce  starch,  syrup, 
oil,  sugar,  and  byproducts,  such  as  gluten 
feed  and  meed. 

Dog,  cat  and  other  pet  food.  SIC  2047,  In¬ 
cludes  manufactures  of  pet  food  from  cereal, 
meat,  and  other  Ingredients. 

Prepared  feeds  and  feed  Ingredients  for 
animals  and  fowls,  not  elsewhere  classlfled. 
SIC  2048,  describes  companies  which  manu¬ 
facture  prepared  feeds  and  feed  Ingredients 
and  adjuncts  for  animals  and  fowls. 

Breads  and  other  bakery  products,  except 
cookies  and  crackers.  SIC  2051,  Includes  thoss 
companies  which  manufacture  bread,  cakes, 
and  other  "perishable”  bakery  products. 

Cookies  and  crackers.  SIC  2052,  describes 
companies  which  make  cookies,  crackers, 
pretzels,  and  similar  dry  bakery  products. 

Cane  sugar,  except  refining  only,  SIC  2061, 
Includes  manufacturers  of  raw  sugar,  syrup, 
or  finished  cane  sugar  from  sugar  cane. 

Cane  sugar  refining,  SIC  2062,  deecribea 
companies  primarily  engaged  In  refining  pur¬ 
chased  raw  cane  sugar  and  sugar  syrup. 

Beet  sugar,  SIC  2063,  Includes  companies 
primarily  engaged  In  manufacturing  sugar 
from  sugar  beets. 

Candy  and  other  confectionary  products, 
SIC  2065,  includes  companies  which  make 
candy.  Including  chocolate  candy  (except 
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strfld  bars)  salted  nuts,  other  confections  and 
related  products. 

Chocolate  and  cocoa  products,  SIC  2066, 
describes  companies  which  shell,  roast,  and 
grind  cocoa  beans  to  make  chocolate  liquor, 
cocoa  powder,  cocoa  butter,  solid  chocolate 
bars  and  chocolate  coatings. 

Chewing  gum,  SIC  2067,  describes  com¬ 
panies  which  manufacture  chewing  gum  or 
chewing  gum  base. 

Cotton.seed  oil  mills,  SIC  2074,  Includes 
manufacturers  of  cottonseed  oil,  and  by¬ 
product  cake,  meal,  and  linters. 

Soybean  oil  mills,  SIC  2076,  includes  man¬ 
ufacturers  of  soybean  oil,  and  byproduct 
cake  and  meal. 

Vegetable  oU  mills,  except  corn,  cotton¬ 
seed,  and  soybean,  SIC  2076,  includes  com¬ 
panies  which  manufacture  vegetable  oils  and 
byproduct  cake  and  meal,  except  com,  cot¬ 
tonseed,  and  soybean.  This  classification  In¬ 
cludes  castor  oil,  coconut  oil,  linseed  oil  and 
peanut  oil. 

Animal  and  marine  fats  and  oils,  SIC 
2077,  describes  companies  which  manufac¬ 
ture  animal  and  marine  oils  and  those  ren¬ 
dering  Inedible  grease  and  tallow  from  an¬ 
imal  fat,  bones,  and  meat  scraps. 

Shortening,  table  oils,  margarine  and  other 
edible  fats  and  oils,  not  elsewhere  classified, 
SIC  2070,  includes  manufacturers  of  short¬ 
ening,  table  oils,  etc.  by  fvirtber  processing 
of  purchased  animal  and  vegetable  oils. 

Malt  beverages,  SIC  2082,  describes  manu¬ 
facturers  of  all  kinds  of  malt  beverages  in¬ 
cluding  beer,  ale,  and  malt  liquor. 

Malt,  SIC  2083,  describes  companies  which 
manufacttue  malt  or  malt  byproducts  from 
barley  or  other  grains. 

Wines,  brandy,  and  brandy  spirits,  SIC 
2084,  describes  manufacturers  of  these  spir¬ 
its  and  bonded  storerooms  which  blend 
wines. 

Distilled,  rectified,  and  blended  liquors, 
SIC  2086,  Includes  companies  which  manu¬ 
facture  alcoholic  liquors,  cordials,  and  al¬ 
coholic  cocktails  by  blending  processes  or  by 
mixing  liquors  and  other  ingredients. 

Bottled  and  caimed  soft  drinks  and  car¬ 
bonated  waters,  SIC  2086,  includes  companies 
which  make  soft  drinks  and  carbonated  wa¬ 
ters  (nonalcoholic). 

Flavoring  extracts  and  fiavoring  syrups, 
not  elsewhere  classified,  SIC  2087,  describes 
manufacturers  of  fiavorings  for  soda  foun¬ 
tain  use  or  for  the  manufacture  of  soft 
drinks. 

Canned  and  cured  fish  and  seafoods,  SIC 
2091,  includes  companies  primarily  engaged 
in  cooking  and  canning  fish,  shrimp,  oysters, 
clams,  crabs,  and  other  seafoods,  including 
soups,  and  those  engaged  In  smoking,  salting, 
drying  or  otherwise  curing  fish  for  the  trade. 

Roasted  coffee,  SIC  2096,  describes  com¬ 
panies  which  roast  coffee  and  thos«  which 
make  coffee  concentrates  and  extracts. 

Manufactured  ice,  SIC  2097,  describes 
companies  primarily  engaged  In  manufac¬ 
turing  ice  for  sale. 

Macaroni,  spaghetti  vermicelli,  and  noo¬ 
dles,  SIC  2098,  Includes  companies  manu¬ 
facturing  dry  macaroni,  spaghetti,  vermicelli, 
and  noodles. 

Food  preparations,  not  elsewhere  classified, 
SIC  2099,  Includes  companies  primarily  en¬ 
gaged  In  manufacturing  prepared  foods  and 
miscellaneous  food  specialties,  not  else¬ 
where  classified,  such  as  baking  powder, 
yeast,  peanut  butter,  tea,  spices,  and  potato 
chips. 

n.  CRITERIA  FOR  APPLICABILITY  OF  POTENTIAL 
CONSERVATION  MEASURES 

Each  component  industry  was  approached 
on  a  composite  basis  as  distinct  from  a 
model  plant  approach.  Since  most  of  the 


data  available  were  on  a  plant  specific  or 
technique  specific  basis.  It  was  necessary  to 
rely  on  expert  Judgment  and  information 
from  a  number  of  professional  sources. 

A.  Technological  Feasibility.  Five  criteria 
were  developed  to  measure  technological 
feasibility.  An  affirmative  answer  to  each  of 
the  following  questions  was  necessary  for 
each  potential  conservation  measure  to  pass 
this  screening. 

1.  Is  It  commercially  available? 

2.  Can  It  be  widely  installed  by  January  1, 
1980? 

3.  Can  it  be  used  without  significant 
changes  in  industry  or  plant  product  mix? 

4.  Can  It  be  introduced  without  significant 
losses  in  processing  plant  production? 

6.  Can  it  meet  requirements  of  federal  and 
State  standards  for  both  products  and  pro¬ 
duction  processes? 

B.  Economic  Practicability.  For  each  meas¬ 
ure  that  passed  the  technological  screening, 
an  econranic  assessment  was  made  to  deter¬ 
mine  economic  viability.  An  after-tax  dis¬ 
counted  cash  fiow  return  on  investment 
method  was  used  to  establish  economic  via¬ 
bility.  This  involved  computing  the  internal 
rate  of  return  at  which  the  annual  equiva¬ 
lent  cost  of  each  energy  efficiency  improve¬ 
ment  measure  was  equal  to  the  annual  energy 
cost  savings.  The  degree  of  viability  of  the 
measure  tor  the  composite  Industry  was  ob¬ 
tained  by  estimating  the  probability  that  the 
rate  of  return  for  each  measure  would  be 
greater  than  or  equal  to  the  four-digit  com¬ 
ponent  industry’s  cost  of  capital,  where  the 
component  industry’s  rate  of  return  was  de¬ 
scribed  by  a  distribution. 

ni.  CAPITAL  SPENDING  DECISIONS  AND  FINANC¬ 
ING  CONSTRAINTS 

A.  Required  Return  on  Investment.  Capital 
availability  Is  a  constraining  factor  within 
the  SIC  20  component  industries,  and  avail¬ 
able  capital  was  found  to  be  insufficient  tor 
all  investments  which  had  some  probability 
of  their  internal  rate  of  return  being  equal 
to  or  greater  than  the  industry  cost  of  cap¬ 
ital.  A  sensitivity  analysis,  assuming  unlim¬ 
ited  ciqiital  at  each  industry’s  cost  of  capital 
was  performed.  In  this  hypothetical  case,  the 
gross  target  for  SIC  20  was  increased  from 
16  percent  to  19  percent;  this  difference  sug¬ 
gests  that  a  sizeable  target-related  constraint 
exists  due  to  capital  L'mltations. 

B.  Capital  Speruiing  Priorities.  Although  a 
potential  conservation  measure  may  be  eco¬ 
nomically  viable,  it  may  not  be  practicable 
for  a  particular  firm  because  of  other  priori¬ 
ties  for  capital  Investment.  Some  firms  may 
not  be  able  to  Implement  all  available  con¬ 
servation  measures  because  they  have  al¬ 
ready  allocated  all  available  capital  to  mwe 
attractive  Investments,  to  mandatory  in¬ 
vestments  for  cmnplylng  with  Federal  or 
State  regulations  or  for  manning  production. 

Replacement  restraints  may  affect  the  al¬ 
location  of  capital.  Some  firms  will  not  re¬ 
place  existing  equipment  to  improve  energy 
efficiency  until  the  equipment’s  useful  life 
has  been  utilized. 

Third,  the  limited  supply  of  selected  con¬ 
servation  equipment  reduces  the  degree  of 
a  conservation  measure’s  implementation  by 
1980.  Some  measures  (capital  facilities  and 
equipment)  are  likely  to  be  unavailable  on 
a  supply  schedule  necessary  to  meet  aggre¬ 
gate  industry  demands  as  Implied  in  this 
study  by  1980.  If  effective  d^nand  increases 
sharply,  price  Increases  would  be  expected, 
and  these  would  also  dampen  the  aggregate 
Industry  response  to  a  given  energy  conser¬ 
vation  measure.  The  assessment  of  these 
characteristics  of  SIC  20  was,  at  times,  nec¬ 
essarily  subjective,  but  the  factors  involved 
are  well  documented  in  the  target  suppOTt 
document. 


ZV.  POTENTIAL  ENBEGT  CONSERVATION  MEASURES 

AND  EFFORTS  TO  REDUCE  USE  OP  PETROLEUM 

PRODUCTS  AND  NATURAL  GAS 

A  full  discussion  of  the  examination  of  all 
potential  energy  conservation  measures  con¬ 
sidered  for  application  to  each  of  the  47  com¬ 
ponent  industries  can  be  found  in  the  target 
support  documents  which  are  available  for 
examination  at  the  locations  and  times  spec¬ 
ified  In  the  body  of  this  notice.  This  appendix 
will  only  discuss  the  major  aspects  of  the  as¬ 
sessment  of  potential  energy  conservation 
measures. 

A.  Potential  Measures  Identified.  The  major 
energy  conservation  measures  considered  for 
the  food  and  kindred  products  industry 
were: 

Waste  Energy  Recovery 

1.  Use  waste  heat  from  plant  equipment 
(cookers,  dryers,  kilns,  mechanical  compre.s- 
sors) . 

2.  Recover  heat  In  waste  service  hot  water 

3.  Recover  heating  or  cooling  effect  from 
ventilation  exhaust  air  to  procondltlon  In¬ 
coming  ventilation  air  (e.g.,  use  "heat  wheel" 
or  other  heat  exchanger  to  cross-exchange 
building  exhaust  air  with  make-up  air) . 

4.  Reduce  building  exhausts  and  tbxis 
make-up  air  or  recycle  air  for  heating,  venti¬ 
lation  and  air  conditioning  to  maximum 
extent. 

6.  Increase  regeneration  In  fiuld  heat 
cooling  recovery  by  Increasing  size  of  beat 
exchanger. 

6.  Use  low  temperature  waste  effluent  lu 
cool  Input  streams. 

Improve  Electrical  Energy  Usage 

1.  Optimize  plant  power  factors  by  (1)  de¬ 
energizing  excess  transformer  capacity,  and 
(U)  installing  capacitor  banks  to  increase 
power  factor. 

2.  Optimize  motor  sizes  and  pumps  with 
loads  to  improve  power  factor  and  efficiency. 

3.  Use  more  efficient  light  sources,  l.e.,  con¬ 
vert  to  fiuoreecent,  mercury,  sodium,  or  high 
intensity  direct  lighting. 

4.  Reduce  or  eliminate  general  lighting 
where  natural  light  provides  sufficient  il¬ 
lumination.  limit  higher  lighting  levels  to 
task  areas  only. 

6.  Reduce  general  illumination  to  mini¬ 
mum  necessary  for  safety. 

6.  Reduce  exterior  buildings  and  grounds 
illumination  to  minimum  safe  level. 

7.  Consider  replacing  electric  motors  with 
back  pressure  steam  turbines  and  use  exhaust 
steam  few  process  heat. 

8.  Use  multiple  capacity  compressors  for 
refrigeration. 

Increased  Boiler  and  Steam  EmcKNCv 

1.  Minimize  boiler  blowdown. 

2.  Use  better  feedwater  treatment  to  re¬ 
duce  blowdown  need. 

3.  Recover  heat  from  hot  b'owdown 

4.  Return  more  steam  condensate  to  boiler. 

6.  Use  fine  gas  heat  to  preheat  boiler  feed- 

water  and  combustion  air. 

6.  Use  waste  heat  from  hot  flue  gases  to 
generate  low  pressure  steanr  or  hot  water. 

7.  Reduce  combustion  air  fiow  to  optimum 
and  Improve  combustion  control  capability. 

8.  Install  and  repair  steam  tnq>8. 

9.  Descale  boiler  tubes  m<we  frequently. 

10.  Insert  turtnilators  or  spinners  In  boil¬ 
ers  to  Increase  beat  transfer  to  water. 

11.  Improve  oil  atomization  (use  com¬ 
pressed  air  rather  thim  steam) . 

12.  Better  maintenance  of  burners  and  in¬ 
jection  systems. 

13.  Minimize  use  of  standby  boilers  or 
boilers  operating  at  low  power. 
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Use  or  Insulation 

I  Insulate  steam  and  condensat«  lines 

2.  Upgrade  insulation  and  linings  in  fur- 
:\aces,  boilers,  kilns,  ovens,  cookers  and  other 
process  equipment. 

3.  Insulate  walls,  ceilings,  and  roofs. 

RErKICER.«tON  AND  SPACE  CONDITIONING 

1.  Maintain  space  temperature  lower  dur¬ 
ing  the  winter  season  and  higher  during  the 
summer  season. 

2.  Air  condition  only  space  in  use. 

3.  Reduce  air  conditioning  load  by  evapo¬ 
rating  water  from  roof. 

4  Shut-down  air  conditioning  during  non- 
working  hours. 

5.  Reduce  heating  level  when  building  is 

not  in  use  ' 

6.  Use  process  waste  heat  for  space  heating. 

7.  Use  double  doors  or  curtains  between  ' 
heated  and  cooled  areas. 

8.  Install  air  seals  around  truPk  loading 
dock  doors. 

9.  Keep  loading  dock  doors  closed  when  not 
in  use. 

Drters.  Ev.aporators.  and  Other  Process 
Equipment 

1.  Improve  evaporator  efllcicncy  by  install¬ 
ing  additional  effects. 

2.  Use  mechanical  vapor  recompression  in 
evaporation  processes. 

3.  Use  ring  dryers  rather  than  straight 
through  dryers 

4.  Use  large  screw  and  pneumatic  presses 
to  de-water  product  before  drying. 

5.  Improve  maintenance  on  heat  transfer 
surfaces. 

0.  Minimize  air  Intrusion  into  ovens  and 
use  of  air  fans. 

7.  Match  air  compressors  to  actual  require¬ 
ments. 

8.  Use  microwave  drying  and  cooking  to 
eliminate  long  steam  heating  times. 

9.  Install  agitators  in  vacuum  pan  of  evap¬ 
orators  to  improve  heat  transfer. 

General  Energy  Management 

1  Salvage  and  re-use  proce.ss  waste 

2.  Use  optimum  sized  equipment. 

3.  Use  most  efficient  equipment  at  it’s  max¬ 
imum  capacity  and  less  efficient  equipment 
only  when  necessary. 

4.  Minimize  operation  of  equipment  re¬ 
quired  to  be  maintained  in  standby 
condition. 

5.  Shutdown  pt-ocess  heating  equipment 
when  not  in  use,  or  at  least  reduce  tempera¬ 
ture  of  process  heating  equipment  when  on 
standby. 

6.  Reduce  operating  time  of  equipment  to 
that  actually  required. 

7.  Use  small  number  of  hight  output  unite 
insteful  of  many  small  inefficient  units. 

8.  Clean  replace  filters  regularly. 

9.  Convert  from  batch  to  continuous 
operation. 

10.  Convert  from  indirect  to  direct  firing 
(e.g.,  ovens). 

11.  Convert  liquid  heaters  from  underfiring 
to  immersion  or  submersion  heating. 

12.  Replace  steam  use  by  high  temp  water- 
eliminate  steam  losses. 

B.  Efforts  to  Reduce  Consumption  of  Pe¬ 
troleum  Products  cmd  Natural  Gos.  Planned 
fuel  shifts  cause  only  a  small  Impact,  on  the 
conservation  target  lor  SIC  20.  Historically, 
many  of  the  47  food  Industries  used  cocU  as 
a  major  fuel.  Most  have  long  since  converted 
to  natural  gas  and  fuel  oils  in  response  to 
the  national  concern  over  air  pollution  as 
well  as  to  Increased  ease  of  operation.  Gov¬ 
ernment  and  Industry  standards  for  product 
quality  accelerated  the  shift  away  from  coal 
with  its  problems  erf  soot  and  fly  ash.  Hand¬ 
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ling  requirements,  personnel  requirements, 
and  safety  considerations  aould  deter  any 
reconversion  to  coal  at  this  time. 

Because  of  allocation  and  undependable 
supplies,  many  plants  ahich  had  previously 
converted  to  natural  gas  are  shifting  to  the 
use  of  fuel  oils.  Although  this  shift  substitu¬ 
tes  oil  which  is  becoming  scarce  worldwide 
for  domestically  scarce  natural  gas.  the  trend 
is  continuing.  The  general  availability  of 
fuel  oils  albeit  at  relatively  higher  prices 
deters  any  significant  moves  toward  the  u.-e 
of  more  ahundant  fuels  .such  ns  coal. 


V.  PROPOSED  TARGET  DEFINITION 

A.  Component  Goals.  The  evaluations  and 
calculations  detailed  in  the  target  support 
documents  resulted  in  energy  efficiency  com¬ 
ponent  goals  for  each  of  the  four-digit  com¬ 
ponents  of  SIC  20  as  shown  in  Table  1. 

B.  Proposed  Two-Digit  Gross  Target.  The 
SIC  20,  food  and  klndered  products  Industry, 
proposed  energy  efficiency  Improvement  tar¬ 
get  was  determined  from  the  47  component 
goals.  The  procedure  used  for  aggregating  the 
component  goals  involved  an  energy  weight¬ 
ing  process  as  follows 
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The  proposed  gross  target  for  SIC  20  was 
15  percent. 

O.  Special  Circumstances  Effect.  The  re¬ 
maining  assessment  Involved  the  evaluation 
of  those  uncontrollable  factors  that  could 
affect  energy  efficiency.  Three  special  cir¬ 
cumstances  were  identified  fur  SIC  20: 
(1)  Government  regulations.  (2)  industry 
structure  dhanges.  and  (3)  product  mix 
shifts.  Government  regulatlous  were  the 
,  most  apparent  factors  that  will  alter  the 
energy  consumption  of  the  food  industries. 
For  example,  the  air  and  water  environ¬ 
mental  control  programs  of  EPA,  the  employ¬ 


ment  safety  and  health  regulations  of  OSHA. 
and  the  food  and  drug  standards  of  FDA  are 
of  widespread  concern  to  the  food  industries. 
Implementation  of  these  regulations  is  fre¬ 
quently  costly  and  generally  does  reduce  an 
Industry's  energy  efficiency  per  unit  of  pro¬ 
duction.  While  Industry  structure  changes 
and  product  mix  shifts  influence  energy  use. 
there  generally  was  inadequate  data  avail¬ 
able  to  quantify  the  energy  efficiency  im¬ 
pacts  of  these  factors  for  the  1972-1980  pe¬ 
riod.  The  Impact  of  special  circumstances  on 
each  component  Industry  was  estimated  as 
shown  in  Table  I. 


T.vhi  k  I. — Proposf  tl  rm  rug  rffivirurg  imprttn  mi  ui  goals  for  Sit'  JO  componcuts 


SIP  Inilustry  (•«h1«-si  Hank  order  <  Grass  goal  Adjustment  Net  goal 


20 _  Food  and  kiiidrv«l  |ii'(mIi|(Ts  _ _ 

Priority  group  I; 

2063 .  Beet  sugar..  _ 

2046 . .  Wet  com  milling _  _ _ 

2011 . .  Meat  packing  plants . .  . 

2082  _ _ Malt  DeveragtS..... . — . 

2033  _ _ fanned  fmits  and  vegetabb'S _ _ 

2026 .  Fluid  milk . .  . 

2051 _  Bread,  cake  and  relatrsl  products _ 

2075 . Soybean  oil  mills . 

2062 . .  Cane  sugar . . 

2037  . . . Froten  l^its  and  Vegetables . . 

2048-A .  Prepared  feeds,  not  elsewhere  classified.. 

2048-B _ Prepared  feeds,  alfalfa . 

Priority  group  IL' 

20TB .  Bhortening  and  cooking  oils .  . 

20W . - .  Food  preparations,  not  elsew  here  classi¬ 
fied . 

2077-A . Animal  and  marine  fats  and  oils,  animal . 

2077-B .  Animal  and  marine  fets  and  oils,  marine. 

2022  . Cheese,  natural  and  processed . 

2023  .  Condensed  and  evaporated  milk . . 

2032 . . .  Canned  specialities . 

2086 . .  Bottled  and  canned  soft  drinks . . 

2016 . . .  Poultry  dnssing  plants . 

2083  . - . .  DistilM  liquor . '. . 

2013 _ _ Sausage  ana  preporerl  meats . . 

2047-A _ Pet  food,  canned . . . . 

2017-B . . Pet  food,  dry . . 

2061 . .  Raw  cane  sugar . . 

2065 . .  t^onfectionery  products . . 

2038  . . Froien  specialties _ _ _ 

2041 . . .  Floor  and  other  grain  mill  products... 

2034  . .  Dehydrated  food  products . . 

20U _ _ _ Cookiivs  and  crackers . 


Priority  group  III; 

2096 . .  Roa.sted  coffee . . 

2083 . Malt . 

2048 _ _ Cereal  preparations _ _ _ 

2074 _ _ Cottonseed  oil  mills _ 

2035 . . . .  Pickles,  dreesings  and  sauces _ 

TOU . . Ice  cream  and  btxen  deeserts _ 

2021 _ Creamery  butter _ 

2066 _ _ Chocolate  and  cocoa  products _ 

2087 _ _ Flavoring  extracts  and  syrups,  not 

elsewhere  dassifled. 

2017 .  Poultry  and  egg  processing . 
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SIC  Indastry  (1972  eod««)  Rank  order  ^  Groaagoal  Adjustment  Net  foal 


2091  . 

20S4 . 

2092  . . 

2D7S 

_  Canned  and  cured  seafood . . 

_ Wines,  brandy _ .! _  .. 

_ Fresh  or  frozen  packaged  flSh _ 

29 

40 

41 

42 

12 

16 

14 

16 . 

2 

1 

3 

10 

15 
11 

16 

2044 

classified. 

43 

8  . 

8 

20B7 

44 

15  . 

15 

2098 

4.5 

8  . 

8 

SM.'i 

46 

9 . 

9 

2067 . 

_ Chewing  gum’ _ . . . 

47 

12 . 

12 

•  The  47  component  industries  are  ranked  according  to  their  1974  total  energy  consumption  and  subdivided  into 
>  priority  groui)s  indicative  oi  their  energy  consumption  relative  to  the  entire  BIC  20  industry. 


D.  Proposed  Two-Digit  Set  Target.  Pro¬ 
posed  net  goals  were  derived  lor  each  com¬ 
ponent  by  subtracting  the  total  component 
adjustments  due  to  the  effect  of  special  cir¬ 
cumstances  from  the  respective  proposed 
gross  goal  as  shown  In  Table  1.  The  proposed 
net  target  for  SIC  20  was  developed  by  using 
the  formula  given  In  V  B  for  the  proposed 
gross  target  and  substituting  the  net  com¬ 
ponent  goals  as  developed  above.  The  result¬ 
ing  proposed  net  energy  efficiency  improve¬ 
ment  target  was  14  poreent. 

VI.  FINAL  TARGET  DEFINITION 

A.  Comments  and  Impact  on  Proposed 
Target.  During  the  public  bearings  that  were 
held  on  December  7  and  8,  1970,  10  oral 
statements  were  presented.  In  iMldltion,  20 
written  statements  were  submitted.  While 
senne  statements  addressed  specific  compo¬ 
nent  industries,  other  statements  related  to 
the  total  industry  group.  All  of  the  oral  and 
written  comments  have  been  thoroughly  re¬ 
viewed  and  their  Impact  on  the  proposed 
target  has  been  assessed.  FEA’s  response  to 
the  oomments  is  siunmarized  here  by  Issues 
raised. 

Most  reviewers  expressed  concern  that 
either  the  target  or  individual  component 
gofd  would  be  ini^proprlately  i^iplled  to 
individual  plants  or  companies.  While  the 
target  for  the  SIC  20  Industry  group  can 
be  achieved  on  an  industry  wide  basis  by 
1080,  FEA  recognizes  that  the  potential  for 
energy  efficiency  improvement  varies  within 
each  component  Industry  and  on  a  plant- 
by-plant  basis.  The  component  goals  only 
apply  to  each  composite  industry  and  are 
not  meant  to  be  applied  to  individual  plants 
or  individual  companies. 

FEA  used  1972  as  the  base  year  to  measure 
Industry  progress  in  improving  energy 
efficiency.  Several  comments  requested  more 
fiezlbillty  in  determining  a  base  year  be¬ 
cause  of  the  apparent  difficulty  in  obtaining 
accurate  consumption  figures  for  1972.  FEA 
selected  1972  as  the  base  year  for  measuring 
energy  conservation  efforts  because  it  was  the 
latest  pre-embargo  calendar  year.  Most  of  the 
present  voluntary  reporting  programs  use 
1972  as  their  base  year,  and  FEA  will  con¬ 
tinue  to  use  1972  as  the  base  year. 

Several  comments  addressed  the  energy 
use  patterns  for  various  components.  Cer¬ 
tain  modifications  were  suggested  based  on 
Information  provided  by  the  industries 
ttiemselves.  After  reviewing  the  information 
provided,  FEA  modified  the  energy  use 
profiles  of  four  components  to  increase  the 
estimated  percentage  of  energy  provided  by 
electricity  by  a  range  of  one  to  six  percent. 

Several  comments  suggested  that  more 
energy  conservation  equipment  was  already 
in  place  in  1972  than  indicated  in  the  draft 
target  support  document  for  SIC  20.  In 
addition,  it  was  claimed  that  boiler  efficiency 
was  higher  for  some  of  the  industry  com¬ 
ponents  than  indicated.  FEA  has  reviewed 
these  claims  and  has  made  modifications  in 
eight  components  where  the  Information 
revealed  that  more  energy  efficiency  equip¬ 
ment  was  in  place  in  1972  than  had  been 
Initially  estimated. 


Many  of  the  comments  indicated  that  the 
technically  achievable  energy  savings  for 
various  activities  were  higher  in  the  draft 
target  support  document  than  could  reason¬ 
ably  be  achieved.  After  reviewing  the  in¬ 
formation  provided  on  the  energy  savings  of 
specific  conservation  measures,  FEA  con¬ 
cludes  that  decreases  in  the  estimated  po¬ 
tential  savings  are  warranted  in  eight  com¬ 
ponents. 

Nearly  all  of  those  testifying  indicated 
that  governmental  regulations  would  require 
more  energy  than  indicated  by  the  special 
circumstances  offset  in  the  draft  target  sup¬ 
port  document.  The  proposed  offsets  were 
reexamined  in  light  of  the  additional  in¬ 
formation  provided  and  FEA  has  made  ad¬ 
justments  in  three  components  where  it 
was  felt  that  governmental  regulations 
would  have  a  greater  impact  on  energy 
consumption  than  Initially  estimated.  In 
each  case  the  offset  was  increased  by  one 
percent. 

While  data  on  the  effect  of  qieclal  circum- 
stanoes  on  energy  consumption  in  SIC  20  Is 
limited,  EPCA  S74(d)  allows  for  modifying 
the  target  value  if  FEA  feels  this  is  necessary 
in  the  future. 

Statements  from  several  Industry  groups 
indicated  that  in  some  cases  the  economi¬ 
cally  practicable  coefficients  discussed. in  the 
target  support  document  were  too  high. 
After  reviewing  the  data  in  the  support  doc¬ 
uments.  FEA  made  adjustment  in  two  com¬ 
ponents.  In  one  case  the  internal  rates  at  re¬ 
turn  from  savings  achieved  by  injrf-Amng  im¬ 
proved  equipment  and  new  insulation,  and 
converting  to  fiuonscent  lighting  were  ad- 
adjusted  downward.  In  the  other  case,  a  very 
recent  sharp  drop  in  the  price  of  the  mAjor 
product  has  virtually  eliminated  new  capital 
investment  over  the  foreseeable  future. 

Several  comments  indicated  that  uncim- 
trollable  climatic  ccndltlmis  could  alter  the 
energy  use  levels  tar  components  in  any 
given  year  because  varying  moisture  levels  in 
raw  products  as  a  result  of  weather  condi¬ 
tions  will  affect  the  amount  of  energy  re¬ 
quired  to  process  the  raw  products.  While 
FEA  recognizes  tbs^  raw  product  moisture 
levels  and  thus  energy  requirements  may 
vary  with  climatic  conditions,  the  proposed 
target  was  based  on  average  molstme  levels. 
The  target  may  be  modified,  as  allowed  by 
EPCA  374(d),  if  future  conditions  warrant. 

One  comment  stated  that  a  portion  of 
one  component  had  been  overlooked  in  de¬ 
veloping  the  energy  efficiency  improvement 
goal  for  that  component.  The  commentor 
provided  information  which  showed  that  the 
ratio  of  boiler  fuel  to  purchased  electricity 
used  by  the  industry  was  higher  than  esti¬ 
mated  by  FEA.  Reexamination  of  the  in¬ 
dustry  in  view  of  the  new  information  re¬ 
sulted  in  an  Incrsase  of  one  percent  in  the 
component  goal. 

B.  Final  Target.  As  a  result  of  the  addi¬ 
tional  information  received  after  the  publi¬ 
cation  of  the  proposed  targets  the  target 
values  were  modified.  The  final  gross  energy 
efficiency  improvement  target  for  the  food 
and  kindred  products  Industry  is  13  percent, 
and  the  final  net  energy  efficiency  Improve- 
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ment  target  Including  special  circumstances  The  following  table  displays  the  floal  com* 
la  12  percent.  ponent  goals: 

TABI.K  II.— FinaJ  energy  etfloieTicy  improvement  targett  for  the  food  and  kindn  J, 
products  industry  and  component  goals  for  1 9(10 


SIC 


Industry  (1972  codes) 


Rank  order'  Gross  iroal  Adjustment  Netyoal 


20 . 

Priority  group  I: 

2063 . 

2046 . 

2011 . 

2082 . 

2033  . 

202ti . 

2051  . 

2075  . 

2062 . 

2037  . 

2048-A . 

2018-U . 

Priority  group  II: 

2079 . 

2099 . 

20n-A . 

2077-B . 

2022 . 

2023 . 

2032 . 

2086 . 

2016 . . 

208.5  . 

2013 . 

2047-A . 

20t7-B . 

2061 . 

2065 . 

2038  . 

2011 . 

2034  . 

2052  . 

Priority  group  Ill 

209.5  . 

208;» . . 

2043  . 

2074 . 

20X5 . 

2(r>4  . 

3021 . 

20(n; . 

2087 . 

2017 . 

2091  . 

2001 . 

2092  . 

2076  . 

2044  . 

2097  . 

2098  . 

201.5  . 

2067 . 


Food  and  kindred  products . . 

Beet  sugar . 

Wet  com  milling . 

Meat  packing  plants . 

Malt  lieven^es _ 

Canned  fruits  and  vegetables _ _ 

Fluid  milk . . 

Bread,  cake  and  related  products . 

SoylH'aii  oil  mills . 

Cane  sugar _ _ 

Frozen  fniils  and  vegetables . 

Prepared  fi'cds,  not  elsewhere  classilied . . 
Preivired  feeds,  alfolfo . . . 

Shortening  and  cooking  oils . . 

FtKxi  preparations,  not  elsewheie  elas- 
silien. 

Animal  and  marine  fats  and  oils,  animal. 
Animal  and  marine  lats  and  oils,  marine. 

Chee.<ie,  natural  and  processed _ _ 

Condenst^  and  evaporated  milk . . 

Canned  specialties . . . 

Bottled  and  catined  soft  drinks _ 

Poultry  dressing  plants _ 

Distilled  liquor . 

Sausage  and  preitared  meats . . . 

Pet  food,  canned . . . . 

Pet  food,  dry.. . 

Raw  cane  sugar . . 

Confectionery  products . . . 

Frozen  specialties . 

Flour  and  other  grain  mill  products _ 

Dehydrated  food  products . 

(’’ookies  and  crackers . 

Roasttd  cotTee . .  . .  . 

Malt . . . 

Cereal  preitarolions.. . . . 

CottoiLseed  oil  mills. . . 

Pickles  drejwings  and  sauces _ _  , . 

Ice  cream  and  frozen  dess<>rfs . . 

Creamery  biiltcr .  . 

Chocolate  and  cocoa  products . . 

Flavoring  extracts  and  syrups,  not  else¬ 
where  clossined. 

Poultry  and  t!gg  pnx-essing _ _  _ 

Canned  and  ciirid  .seafood . 

Wines,  brandy . . 

Fresh  or  frozen  packaged  'ish _ 

Vegetalde  oil  mills  not  elsewhere  elassi- 
fted. 

Rice  milling . 

.Manufacture  ice . 

Macaroni  and  spaghetti . 

Blended  and  prepared  Hour . 

Cliewing  giirn . . . 


3  priority  grouiis  i 


13 

1 

12 

1 

8 

2 

C 

2 

1 

7 

3 

13 

1 

12 

4 

7 

1 

6 

.5 

12 

11 

15 

1 

14 

7 

19  . 

19 

17 

1 

16 

14 

12 

1" 

12 

1 

11 

n 

17 

1 

16 

It 

2:1 

1 

22 

12 

14 

14 

1.3 

15 

14 

14 

12 

11 

14 

0 

1 

8 

15 

II 

1 

lU 

ll< 

II 

1 

10 

i; 

12 

1 

11 

IK 

15 

1 

14 

19 

15 

1 

14 

2" 

12 

1 

11 

21 

II 

1 

10 

22 

14  . 

14 

22 

21 

1 

20 

2:i 

21 

1 

20 

24 

l»* . 

16 

25 

13 

1 

12 

2b 

8 . 

s 

27 

11  . 

.  _ 

II 

2H 

14  . 

.... 

14 

7 

1 

6 

:«» 

<1 

1 

8 

.*■ 

16  . 

16 

19 

1 

18 

11 

11 

:ii 

17 

1 

16 

12 

1 

II 

12 

1 

It 

ar 

11 

1 

13 

;;s 

12 

12 

.!9 

12 

2 

10 

III 

16 

1 

15 

II  ■ 

14 

3 

11 

12 

16  . 

- 

16 

61 

N . 

8 

>1 

15 . 

15 

4/1 

H . 

8 

4»» 

9 

47 

13 . 

.... 

13 

total  riit-rgy  (  oii.sumittioii  and  siiImH 
the  entire  SK'  20  Industry. 

vided  into 

The  Impact  In  1980  of  meeting  the  net 
target  of  12%  as  compared  to  1972  Is  a.s 
follows  for  SIC  20: 

1972  total  consumption  =  1047  x  10‘*  Btu 
1980  total  consumptlon  =  l()52xl0’*  Btu  (pro¬ 
vided  the  target  is  attained) 

The  following  Is  the  energy  efficiency  Im¬ 
provement  target  set  by  FEA  for  SIC  20 : 

Gross  target,  based  solely  on  technological 
feasibility  and  economic  practicability — 
13  percent 

Offset,  based  on  consideration  of  special  cir¬ 
cumstances — 1  percent 
Net  target,  based  on  technological  feasibility 
and  economic  practicability  plus  consider¬ 
ation  of  special  circumstances — 12  percent 


Appendix  B:  Statement  of  Basis  and  Justi¬ 
fication  FOR  THE  Energy  Efficiency  Im¬ 
provement  Target  for  SIC  22 — Textii.e 
Mill  Products 

I.  Industry  Description  and  Energy  Base. 
The  textile  mill  products  Industry  compris¬ 
ing  Standard  Industrial  Classification  (SIC) 
22  consists  of  30  four-digit  product  classifi¬ 
cations.  SIC  22  includes  manufacturers  and 
finishers  of  yarn,  cordage,  woven  fabric,  knit 
fabric,  carpets  and  rugs. 

>  Because  the  SIC  often  includes  dissimilar 
processing  technlquea  in  one  four-digit  clas¬ 
sification,  these  groupings  were  not  iqipro- 
prlate  for  studying  energy  conservation  in 
this  industry.  The  following  table  describes 
the  components  that  were  used  to  analyze 
the  textile  mill  Industry  and  shows  the  en¬ 
ergy  consumption  of  each  component  In  the 
base  year,  1972: 
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Componeot 

BIG 

1972  energy 
eonsum^ 

10>  kWh  > 

Peroent 

Bpinning.. . 

.  Parts  of— 2211:  Broadwoven  fobric  mills,  cotton.  2221:  Broad- 

10 

7.2 

woven  fobric  mills,  man-made  fiber  and  silk.  2281:  Yam 
Birinning  mills;  cotton,  man-made  fibers  and  silk.  2X2:  Yam 
texturizing,  throwing,  and  winding  mills.  2284:  Thread 
mills. 

.  Parts  of  2221,  2281,  2282,  2284 . .i . 

8 

5.8 

WeavinK..! . 

.  2241:  Narrow  fabrics  and  other  smallwares  mills  2211,  2221 . 

8 

6.8 

Knitting _ 

.  2257:  Circular  knit  fabric  mills.  2258:  Warp  knit  fobric  mills _ 

1 

a7 

OreimmiUs.. . 

Fini^ng,  woven  fobrics. 

.  Partsof2211,  2221,  2257,  2258,  2281 . . . 

7 

50 

Parts  of— 2261;  Finishers  of  broadwoven  fabrics  of  cotton.  2262: 

48 

34.5 

Finishing,  knitted  fob- 

Finishers  of  broadwoven  fabrics  of  man-made  fiber  and  silk. 
2269;  Finishers  of  textiles,  not  elsewhere  classified. 

Parts  of  2257,  2258,  2261,  2262 . 

19 

13.7 

lies. 

Parts  of  2281,  2211,  2257,  2258 . 

6 

4.3 

Floor  coverings . 

2271:  Woven  carpets  and  rugs.  2272;  Tufted  carpets  and  rugs. 

11 

7.9 

Becondary  processes . 

2279:  Carpets  and  rugs,  not  elsewhere  classified. 

2231:  Broad  woven  fabric  mills,  wool.  2251;  Women’s  full 

21 

15.1 

length  and  knee  length  hosiery.  2252;  Hosiery,  except 
women’s  full  length  and  knee  length  hosiery.  2SiSS:  Knit 
outerwear  mills.  2254;  Knit  underwear  mills.  ^59;  Knitting 
mills,  not  elsewhere  classified.  2283:  Yam  mills,  wool. 
2291;  Felt  goods,  except  woven  felts  and  hats.  2292:  Lace 
goods.  2293;  Paddings  and  troholstery  filling.  2294;  Proc- 
eesed  waste  and  recovered  fibers  and  flock.  2295;  Coated 
fabrics,  not  mbberited.  2296:  Tire  cord  and  fabric.  2297: 
Nonwoven  fabrics.  2298:  Cordage  and  twine.  2299:  Textile 
goods,  not  elsewhere  classified. 

I  kWb-3,412  Btu. 


Enersy  wurces  for  SIC  22  were  as  follows  in  1972: 


F«m  of  energy 

10*  kWh 

Percent  of  total 

Fuel  olL . 

2a3 

19 

CoaL . . 

125 

9 

Natnral  ps . . 

40.2 

29 

Electricity _ 

33.3 

24 

Other . . 

26.3 

19 

Total . 

138.6 

100 

n.  CRmEXIA  POR  APPLICABIUTY  OF  POTENTIAL 
CONSERVATION  MEASURES 


Because  of  the  short-term  goal  of  this 
project,  only  procedures  and  technologies  al¬ 
ready  In  ln:^>lementation  at  least  at  the 
tMnch  scal9  were  considered  in  developing 
the  SIC  22  target.  The  feasibility  of  imple¬ 
menting  the  measures  by  1980  was  adjusted 
according  to  their  current  stage  of  develop¬ 
ment.  Realistic  rates  of  implementation  were 
based  on  industry  experts’  knowledge. 

A.  Technological  feasibility.  Each  potential 
measure  was  evaluated  using  the  following 
general  criteria; 

1.  Can  the  measure  be  implemented  in 
time  to  have  an  impact  on  energy  consump¬ 
tion  by  January  1,  1980? 

2.  Does  the  measure  have  an  unacceptable 
Impact  on  the  finished  prodct?  (A  very  few 
energy  conservation  measures  which  may 
have  marginally  detrimental  effects  on  qual¬ 
ity  were  considered  feasible.  However,  their 
limited  applicability  because  of  the  lower 
quality  fabric  produced  was  accounted  for 
In  the  development  of  the  component  goals 
and  Industry  target.) 

3.  Does  the  measure  confilct  with  or  po¬ 
tentially  hamper  compliance  with  EPA  or 
OSHA  regulations? 

4.  Does  the  measure  confilct  with  or  over¬ 
lap  a  measure  planned  for  implementation  in 
the  early  1980’s?  (Some  firms  may  forego  the 
purchase  of  available  equipment  in  antici¬ 
pation  of  purchasing  better  equipment  with 
a  slightly  longer  lead  time.) 

B.  Economic  practicability.  Each  measure 
that  satisfied  the  technological  criteria  was 
then  evaluated  for  economic  feasibility.  The 
economic  anlysis  technique  selected  for  this 
study  was  a  modified  life  cycle  cost  analysis. 
The  return  on  investment  was  determined 
by  comparing  the  actual  cash  fiow  including 
depreciation,  financing  and  taxes  with  Initial 
cost  In  order  to  determine  the  yearly  rate 
of  return  and  the  number  of  years  required 
to  pay  back  the  capital  Investment. 


The  following  assumptions  were  used  in 
the  analysis: 

1.  Tax  rate — 50  percent. 

2.  Interest  rate — 9  percent. 

3.  Depredation  rate — IRS  schedule  and 
the  sum-of-the-years  method  of  calculation 
were  used. 

4.  Energy  costs — ^Actual  energy  prices  paid 
by  the  firms  were  used. 

After  capital  costs,  rate  of  return,  and  pay 
back  periods  were  computed,  the  econom¬ 
ically  feasible  set  of  measures  was  sdMted. 

nl.  CAPITAL  SPENDING  DECISIONS  AND  FINANCING 
CONSTRAINTS 

The  set  of  technically  and  economically 
feasible  measures  was  further  screened  on 
the  basis  of  capital  availability  of  obtain  the 
optimum  affordable  set  upon  which  to  de¬ 
termine  the  target.  The  results  of  the  return 
on  investment  ROI  analysis  are  outlined  in 
this  section  (m-A)  as  is  the  treatment  of 
capital  availability  (III-B). 

A.  Required  return  on  investments.  The 
economic  analysis  revealed  that,  for  the  tex¬ 
tile  industry,  the  current  actual  payback  pe¬ 
riod  for  capital  expenditures  of  all  types  is 
5.6  years.  This  figure  was  used  in  evaluating 
the  economic  acceptability  of  energy  con¬ 
servation  measures.  Each  measure  requiring 
a  capital  expenditure  greater  than  $15,000 
was  subjected  to  a  return-on-investment 
analysis.  Ihose  measures  yielding  a  payback 
period  of  less  than  5.6  years  were  retained. 
Four  techndogies  did  not  pass  the  return- 
on-investmmt  test. 

B.  Capital  spending  priorities.  An  analysis 
of  the  financial  position  of  the  textile  in¬ 
dustry  and  a  projection  of  its  future  per¬ 
formance  were  completed  to  determine  If 
sufficient  capital  would  be  available  to  the 
industry  to  implement  all  of  the  feasible 
conservation  measures.  The  analysis  identi¬ 
fied  the  approximate  annual  capital  expendi¬ 
tures  in  the  Industry  and  the  source  of  these 
funds. 

As  a  result  of  the  analysis,  it  was  deter¬ 
mined  that  even  after  non-dlscretlonary  in¬ 
vestments,  such  as  those  required  to  meet 
current  government  mandated  environ¬ 
mental  and  health  and  safety  requirements, 
sufficient  funds  will  be  available  for  all  of 
the  identified  technologically  and  economi¬ 
cally  feasible  conservation  measures.  It  was 
found  that  the  capital  necessary  to  imple¬ 
ment  all  the  energy  conservation  measures 
was  less  than  5%  of  current  annual  capital 
investments. 


rv.  Potential  Energy  Conservation  Meas¬ 
ures  AND  Efforts  to  Reduce  Use  of  Pe¬ 
troleum  Products  and  Natural  Gas 

This  appendix  will  only  discuss  the  major 
aspects  of  the  assessment  of  potential  energy 
conservation  measures.  A  detailed  treatment 
of  all  the  potential  measures  which  were 
considered  can  be  found  in  the  target  sup¬ 
port  documents  which  are  available  for  ex¬ 
amination  at  the  locations  and  times  speci¬ 
fied  in  the  body  of  this  notice. 

A.  Potential  measures  identified.  Nineteen 
basic  energy  efficient  technologies  were  iden¬ 
tified  for  the  following  components  of  the 
textile  mill  products  Industry: 

Spinning 

1.  Open  end  spinning. 

Greige  Mills 

2.  Open  end  spinning. 

Woven  Fabric  Finishing 

3.  Convert  singer  burner  to  be  adjustable 
to  cloth  width. 

4.  Use  Infrared  predryer  with  Improved 
burners  which  also  adjust  to  cloth  width. 

8.  Use  combined  Infrared/hot  flue  pre¬ 
dryer, 

6.  Use  air-to-air  heat  exchanger  on  tenter. 

7.  Use  water-to-water  heat  exchanger  for 
bleach,  dye,  and  wash  wastewaters. 

•Knit  Fabric  Finishing 

8.  Use  Infrared  predryer  with  burners 
which  are  adjustable  to  cloth  width. 

9.  Use  coihblned  infrared/hot  flue  pre¬ 
dryer. 

10.  Use  air-to-air  heat  exchanger. 

11.  Use  water-to-water  heat  exchanger  for 
bleach,  dye,  and  wash  wastewaters. 

Yarn  Dyeing 

12.  Use  water-to-water  heat  exchanger  to 
recover  wastewater  heat. 

Floor  Covering 

13.  Install  wastewater  heat  reclaiming 
system. 

14.  Install  air-to-air  heat  recovery  system 
for  foam  backing  range.* 

15.  Install  air-to-air  beat  recovery  system 
for  Kuster  dryer.* 

16.  Install  air-to-air  heat  exchanger  for 
printer  dryer  section.* 

17.  Install  air-to-air  beat  exchanger  on 
printer  steamer  and  dryer.* 

18.  Install  air-to-water  heat  exchanger  for 
dye  becks,  preheat  boiler  feed,  and  wash¬ 
down  water. 

19.  Low  temperature  dyeing. 

In  addition,  numerous  energy  efficient  op¬ 
erating  procedures  were  Identified  for  each 
of  the  ten  Industry  components.  Hiese 
measures  are  identified  in  the  target  sup¬ 
port  document  along  with  the  estimated 
energy  savings  of  each. 

B.  Efforts  to  reduce  consumption  of  petro¬ 
leum  products  and  natural  gas.  Several  tex¬ 
tile  manufacturing  firms  are  converting  from 
natural  gas  to  oil,  and  a  few  textile  firms  are 
replacing  gas  and  oil-fired  boilers  with 
coal-fired  units.  Because  considerable  lead 
time  Is  required  to  install  large,  coal-fired 
boilers,  the  conversion  to  coal  will  have  no 
Impact  on  the  1980  energy  conservation 
target. 

V.  PROPOSED  target  DEFINITION 

A.  Component  goals.  Evaluations  and 
screening  Judgments  resulted  In  the  follow¬ 
ing,  gross  energy  efficiency  Improvement 
goals: 

(Those  measures  marked  with  an  asterisk 
(*)  were  considered  but  eliminated  by  the 
economic  practicability  analysis.  No  new 
technology  measures  were  identified  for  the 
texturizing,  weaving,  knitting,  or  secondary 
process  components.) 
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Component  goals  and  gross  target  development 


Compoatat 

0) 

wn 

cfTVlwicy 
(kOowatt- 
bonr  par 
kfiogi^) 

(2) 

Pro|ect«d 

1940 

production 
(miHlanc  of 
kilogram) 

O) 

1060  energy 
conaDBiptiaa 
tMiag  ion 
afflolenry  > 
(bUhoa 
kllawattboi>r) 

(8) 

Projected 

low 

•ffleleney 
(kilewatt- 
taoor iwr 
kilociam) 

(5) 

Projected 

lOWaseny 

coQsnmpUon 

(billion 

kfioMttbonr) 

W 

Component 

goals 

(percent'! 

Brrfimfiw 

. . 

6.40 

2.» 

R.41 

4.88 

11.17 

14 

4.8S 

2,144 

lato 

4.21 

0.03 

U 

Waavliix — 

4.71 

1,470 

a» 

386 

7.25 

31 

Kaluing _  .  .. 

L75 

1,000 

LOl 

L29 

1.41 

38 

Oriere  mills....  ..  . 

ao7 

985 

A04 

7.86 

7.54 

18 

finishlns.  woven  fabric.. 

18.47 

2.9M 

88.19 

lan 

81.64 

42 

Unfahlwg.  knit  fabric _ 

3071 

LOW 

21.57 

1388 

14.01 

84 

Tan  dveins . . 

ILSl 

422 

7.85 

3U 

387 

•  28 

floor  eoverings _ 

1L43 

LIU 

13  73 

3U 

3U 

84 

Bcoondary  proceSBcis . 

14.48 

LT38 

38.38 

U.84 

38141 

84 

Totals . . 

148.12- 

Target  calculation  - - 

11897 

- XMO- 

38  pet 

148.U  . 

11387  . 

— 

iaaj3 


>  CoL  IXeoL  X 
•  OoL  4Xeal.  1 


B.  Propoted  two-digit  gross  target.  The  two-digit  groas  target  fOr  tlM  8ZC  S3  Indiwtoy  ww 
•omputed  aooordlng  to  the  following  fomrala: 


Z(Bn'>CPm)-'L(BmyPm) 

2(®nXP») 


XlOO 


where: 

^=:the  energy  consumption  per  unit  oi  production  for  each  of  the  eemponents  In  107S. 
Em=ihe  projected  energy  eonsumptkm  per  unit  of  production  for  each  of  the  eom- 
ponente  as  of  Jan.  1,  1980. 

Pnx=the  projected  1980  production  for  each  of  the  components. 


TtM  industry  target  was  computed  as  the 
change  In  energy  consumption  per  unit  of 
production  for  each  of  the  components, 
weighted  to  account  for  production  differ¬ 
ences  for  the  Tarloxis  compcments.  This  ap¬ 
proach  takes  Into  account  the  processing  of 
goods  by  sevMwl  components  of  the  Indus¬ 
try  arlthout  counting  production  twice.  The 
resulting  proposed  gross  target  for  SIC  33 
was  39  percent. 

C.  Special  clrcumstaTices  egeet.  Special 
circumstances  which  might  affect  the  energy 
consumption  of  the  textile  Industry  Included 
air  conditioning  of  some  mills  for  product 
quality  purposes,  treatment  of  wastewater, 
and  the  removal  of  cotton  dust  from  the 
air  within  certain  mlUa  The  energy  re¬ 
quired  for  each  of  these  circumstances  aras 
calculated  to  decrease  the  conservation 
target. 

Between  1973  and  1975,  air  conditioning 
has  been  Installed  In  mills  representing 
iq>prozlmately  16  percent  of  the  production 
capacity  of  the  Industry,  resulting  In  In¬ 
creased  energy  consumption  of  approximately 
3  percent  of  the  1973  consumption  In  ^>ln- 
nlng,  weaving,  and  grelge  mills,  or  0.91  bil¬ 
lion  kWh  annually,  based  on  1980  production. 
It  Is  anticipated  that  air  conditioning  will 
continue  to  be  Installed  through  1980  at  the 
same  rate  requiring  1.82  billion  kWh  per 
year  more  In  1980  than  was  consumed  In 
1972. 

The  annual  energy  use  for  wastewater 
treatment  facilities  required  by  EPA  were 
estimated.  However,  additional  facilities 
which  might  be  required  to  comply  with 
discharge  limitations  more  stringent  than 


the  limitations  isromulgated  by  SPA  wen 
not  considered.  The  energy  use  Is  ^>proad- 
mately  0.7  billion  kWh  annually  and  ap¬ 
proximately  70  percent  of  this  Is  for  pretreat¬ 
ment  facUltlee  with  effluent  subsequently 
discharged  to  municipal  sewers. 

Compliance  arlth  the  Occupational  Safety 
and  Health  Administration  (06HA)  stand¬ 
ard  for  cotton  dust  of  1.0  mg  per  m*  has  tn- 
creased  energy  constinqitlon  since  1972.  En¬ 
ergy  consumption  for  the  vacuum  oolleetlon 
systems  and  associated  Increased  air  condi¬ 
tioning  loads  Is  estimated  at  Iff  percent  of 
the  total  1973  energy  consumption  for  the 
weaving,  spinning,  and  grelge  mill  cate¬ 
gories.  In  terms  (ff  1980  production,  this 
amounts  to  0.46  billion  k7<^  per  year. 

ttiergy  constunptlon  due  to  special  dr- 
cumstanoes  totaled  397  billion  kWh  per 
year.  The  distribution  of  the  additional  en¬ 
ergy  by  Industry  component  Is: 


Component:  Billion  kWh/gr. 

Spinning -  0.33 

Texturizing  _  _ _ 

Weaving  _  .70 

KnKUng _ _ _  _ 

Orelge  mills _  .  86 

Woven  fabric  finishing _  .30 

Knit  fabric  finishing _  .  30 

Yam  dyeing _  .  10 

Floor  coverings _  .  10 

Secondary  processes _  _ _ 

Total  . - . -  397 


The  effect  of  special  circumstances  on  each 
component  goal  and  on  the  gross  Industry 
target  Is  shown  In  the  following  table: 
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Spinning _ _ 

Texturizing _ 

Weaving _ 

Knitting _ 

Ureige  mills _ 

Finishing,  woven  bkbric. 
Finishing,  knit  fabric... 

Yam  dyeing _ 

Flow  coverings _ 

Secondary  processes . 


Vet  target  dev^opment 


iseo  energy 

1S72  efficiency  Projected  19S0  oansumption 
(kUowatt-honr  pt^nction  using  1972 

perkilogram)  (mlllkms  of  efficiency  > 

kilograms)  (billion 

kllox^t-bours) 


ProjwtedlMO  Projected  1960 
efficiency  energy  eon- 
(kllowstt-bonr  sumption  * 
kilogram)  (bUlion 

per  kilogram)  kilowatt-hours) 


6.22  11.07 

4.21  0.03 


55.19  10.77 

22.57  13.68 


10.87  31.84 

13.80  14.01 


Target  calcultion='  —  J^r-^^^^X  100=27  percent 


'  Col.  IXcol.  2. 

»  Col.  4Xcol.  2. 

Kote.— Conversion  factor:  1  kWh  =3,412  Btu;  1  kg =2.2  lb. 


D.  Proposed  two-digit  net  target.  The  pro¬ 
posed  net  target  for  SIC  22  was  developed  In 
a  similar  manner  to  the  proposed  gross  target 
but  tising  the  proposed  component  figures 
developed  above.  The  proposed  net  target 
tvas  27  percent. 

VI.  FINAL  TABCET  DEFINITION 

A.  Comments  and  impact  on  proposed 
target.  Testimony  given  at  the  November  22, 
1976,  public  hearing  conducted  by  FEA  and 
timely  written  comments  on  the  subject  of 
proposed  targets  are  treated  here  according 
to  the  subject  of  the  comment. 

Some  comments  expressed  concern  that 
some  of  the  energy  conservation  technologies 
and  operating  procedures  considered  were 
redundant  and  that  the  applicability  of  some 
conservation  measures  estimated  in  the  sup¬ 
port  document  were  erroneous.  Specific  in¬ 
formation  concerning  these  comments  was 
supplied  by  one  commenter.  These  comments 
were  carefully  considered.  As  a  result  of  this 
review.  FEA  adjusted  some  of  its  conclusions 
concerning  some  energy  conservation  meas¬ 
ures: 

1.  Several  curating  procedures  were  elimi¬ 
nated  from  the  target  calculation. 

2.  The  estimated  applicability  of  conserva¬ 
tion  measures  was  adjusted  to  eliminate 
redundancies. 

3.  The  degree  of  implementation  for  some 
operating  procedures  was  adjusted. 

4.  The  “net  energy  savings  (kWh /kg)** 
attributftble  to  some  tolerating  procedures 
were  reduced. 

The  incorporation  at  these  changes  more 
accurately  reflects  the  energy  savings  po¬ 


tential  in  the  industry.  Inclusion  of  these 
changes  reduced  the  energy  conservation 
target. 

Comment  from  one  source  suggested  that 
the  special  circumstances  offset  for  energy 
consiunptlon  to  treat  wastewater  was  insuf¬ 
ficient.  The  commenter  pointed  out  that 
some  textile  mills  are  required  to  meet  state 
effluent  limitations  which  are  stricter  than 
those  Imposed  by  EPA.  FEA  acknowledges 
that  an  additional  energy  allowance  should 
be  provided  to  meet  more  stringent  waste- 
water  treatment  requirements  imposed  by 
some  states.  In  order  to  meet  these  require¬ 
ments,  the  energy  consumption  needed  for 
wastewater  treatment  was  Increased  by  14 
percent  or  0.10  billion  kWh/yr  to  0.80  billion 
kWh/yr. 

Other  comments  questioned  the  avail¬ 
ability  of  qualified  personnel,  especially  en¬ 
gineers,  needed  to  identify  energy  savings 
opportunities  and  to  apply  conservation  tech¬ 
nologies  and  procedures  which  were  assumed 
in  the  support  document.  This  situation, 
while  a  problem,  is  difficult  to  quantify.  In 
any  event,  FEA  has  elided  an  additional  fac¬ 
tor  to  the  special  circumstances  offset  the 
textile  Industry  to  account  for  the  lack  of 
qualified  energy  conservation  personnel. 
This  factor  will  reduce  the  Industry  energy 
conservation  target  by  1  percentage  point, 
which  is  equivalent  to  1.2  billion  kWh/yr. 

Two  comments  objected  to  some  suggested 
energy  conservation  technologies  that  they 
felt  would  not  meet  Investment  criteria  in 
use  in  the  industry.  While  the  economic 
analysis  of  the  textile  industry  indicated  an 


average  actual  payback  period  of  5.6  years  on 
capital  Investments  of  all  types,  industry 
spokesmen  reported  a  desired  payback  period 
of  from  one  to  three  years.  FEA  concludes 
that  while  this  is  the  desired  return-on-ln- 
vestment,  the  actual  payback  period  is  deter¬ 
mined  to  be  5.6  years  in  the  textile  Industry. 
Energy  conservation  measures  meeting  this 
5.6  year  payback  period  were  Included  in  the 
final  target.  A  sensitivity  analysis  concluded 
that  if  the  shorter  payback  period  was  used, 
the  energy  conservation  target  would  de¬ 
crease  two  percentage  points. 

Two  commenters  questioned  the  definition 
of  100  percent  capacity  utilization  in  the 
target  support  document  and  disagreed  with 
the  relationship  between  capacity  utilization 
and  energy  efflciency  used  in  the  target 
sensitivity  analysis.  No  additional  data  or 
information  were,  however,  provided.  After 
reviewing  the  support  documents,  FEA 
acknowledges  that  the  description  of  .  100 
percent  capacity  utilization  was  inaccurate. 
FEA  also  agrees  that  the  relationships  be¬ 
tween  capacity  utilization  and  energy  effi¬ 
ciency  in  the  textile  industry  are  not  known 
with  sufflclent  accuracy  to  allow  a  sensitivity 
analysis  of  the  target  with  respect  to  capacity 
utilization.  The  effect  of  capacity  utilization 
changes  on  energy  efflciency  can  be  evaluated 
in  the  future  and  the  target  can  be  modified 
if  necessary. 

B.  Final  target.  As  a  result  at  the  evalua¬ 
tion  of  public  comments  and  other  informa¬ 
tion  available  to  FEA,  FEA  modified  the  gross 
target  for  SIC  22  from  29  percent  to  26  per¬ 
cent. 

In  addition,  FEA  has  recognized  the  need 
to  add  the  effect  of  special  circumstances. 
Additional  energy  consumption  to  meet 
stricter  wastewater  treatment  requirements 
and  a  correction  factor  for  a  shortage  of 
qualified  energy  conservation  personnel  have 
resulted  in  an  Increase  in  the  total  offset 
factor  from  2.97  billion  kWh/yr  to  4.27  billion 
kWh/yr. 

The  following  table  displays  the  proposed 
component  goals  and  the  final  goals  to 
illustrate  the  changes  made. 

Proposed  goals  Final  goals 

Component  -  - 

Gross  Net  Gross  Net 
(percent)  (percent)  (percent)  (percent) 


Spinning _ 

Texturizing.... 

10 

13 

3 

13 

9 

10 

0 

9 

Weaving _ 

23 

15 

20 

12 

Knitting _ 

26 

26 

20 

13 

Greige  mills.... 
Finishing, 

16 

8 

13 

6 

woven  fabric. 

42 

42 

36 

35 

Finishing, 
knit  fabric.... 

34 

33 

26 

25 

Yam  dyeing... 

23 

21 

20 

17 

Floor  coverings. 
Secondary 

28 

28 

36 

26 

processes . 

Textile 

30 

22 

21 

20 

industry _ 

29 

27 

25 

22 
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The  f<41owli>(  teMe  ahowi  the  Imlustry  component  values  used  In  developing  the  final 
targets. 


F%mml  tmrffet  4et>fHopment  and  net) 


0)  (2) 


(3)  (4)  (6) 
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Projected  MM 
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(bOUoo^ 
vsttbours) 


Projected 
MM  energy/ 
prodnetion 
(millions  of 
kUograms) 


Projected 
19M*oeray/ 
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(hlUion  kilo- 
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Gross  Net  Gross  Net 


Spinniac .  5. 40 

’IsKtorliing _ 4.85 

WesTing .  47.  e 

Knitting. .  1.76 

Qreige  mills... . 9.07 

Plnlshlng,  woven  .  18. 67 

Finishing,  knit  Isbrie .  2a  71 

Ysm  dyeing .  11.81 

Floor  eoverings _ _ _  11. 4S 

Beeoodary  processes .  14. 06 


2,298 

1X41 

4.92 

5.90 

11.31 

12.38 

2,144 

1640 

4.37 

4.42 

9.37 

9.47 

1,970 

638 

X83 

4.20 

7.63 

8.28 

1,090 

1.91 

1.39 

1.52 

1.51 

1.66 

985 

893 

7.88 

8.04 

7.76 

8.51 

2.eM 

86.19 

11.91 

izoe 

35.21 

35.71 

1,090 

32.67 

15.34 

16.01 

16.01 

17.01 

822 

7.35 

9.43 

9.76 

5.87 

6.07 

1,113 

12.72 

8.42 

8.00 

9.37 

9.57 

1,723 

26.20 

11.04 

11.78 

20.00 

20.21 

Totsb. 


106.12 


134.  OM  128. 87 


,  166.12-128^7 ^ 

Net  target  calculation— - ijg|i2 - X 100-22  pci 

Gross  target  calculation— 100  =  25  pet 


>  CoL  IXeoL  2. 

>  UoL  4XooL  2. 

Non.— Ckmversion  hetor:  1  kWU-J,412  Btu;  1  kg-2.2  Ib. 


The  Impact  of  attainment  of  the  net  target 
on  the  Industry^  total  energy  consumption 
In  1980  as  compared  to  1072  Is  as  follows  for 
SIC  32: 

1973  Total  Consumptions  139Xl(P  kWh 
1980  Total  Consumption  =  129X10*  kWh  (pro¬ 
vided  the  target  Is  attained) 

The  following  Is  the  energy  efficiency  Im¬ 
provement  target  set  by  FEA  for  SIC  22: 

Percent 


Gross  target,  based  solely  on  technologi¬ 
cal  feasibility  and  economic  practica¬ 
bility  .  26 

Offset,  based  on  consideration  of  special 

circumstances _  S 

Net  target,  based  on  technological  feasi¬ 
bility  and  economic  practicability  plus 
consideration  of  q>eclal  circumstances.  22 


ArPKNDiz  C:  Statemkht  or  Basis  aim  Jusn- 
ncaTioN  ros  tux  Enexgt  BrncixNCT  lu- 
PBOVKMXNT  Tasorr  rox  SIC  28 — ^Pam  aim 
Aixikd  Pboducts 

X.  nrousTXT  dxskciption  aim  enxrct  base 

The  pi^r  and  allied  products  Industry, 
Standard  Industrial  Classlfloatton  (SIC)  36. 
Is  a  grotqdng  erf  17  four-digit  product  classl- 
Seattons.  The  following  descriptions  of  the 


four-digit  classifications  are  from  the  SIC 
Manual,  1972  edition.  In  an  abbreviated  form: 

SIC 

3611  Pulp  Mills — Primarily  manufacturing 
pulp  from  wood  or  from  other  mate¬ 
rials  such  as  rags,  wastepaper,  and 
straw. 

3631  Paper  Mills,  Except  Building  Paper 
Mills — ^BstabUshments  primarily  en¬ 
gaged  In  manufacturing  paper  ex¬ 
cept  building  papers. 

3631  Paperboard  Mills — Primarily  engag^ 
In  manufacture  of  paperboard  from 
wood  pulp  and  other  fibers. 

3641  Paper  Coating  and  Glaslng — Manufac¬ 

ture  of  ooated,  glaaed  or  varnished 
pi^ier  from  purchased  paper. 

3642  Envelopes — Manufacture  of  envelopes 

of  any  description  from  purchased 
p^>er  and  paperboard. 

3643  Bags — ^Manufacture  erf  bags  from  pur¬ 

chased  paper,  cellophane,  acetate, 
polyethylene,  polypropylene,  pliofilm 
and  foil. 

3646  Dle-Cut  Wpex  and  Paperboard  and 
Cardboard — ^Engaged  In  die  cutting 
purchased  paper  and  paperboard; 
and  In  manufacture  of  cardboard  by 
laminating,  lining  or  surface  coating. 


3646  Pressed  and  Molded  Pulp  Goods — Man¬ 
ufacture  of  pressed  and  molded  pulp 
goods  such  as  papermache. 

2647  Sanitary  Paper  Products — Manufac¬ 

ture  from  purchased  paper,  sanitary 
paper  products  such  as  facial  tissues, 
napkins,  etc. 

2648  Stationery.  Tablets  and  Related  Prod¬ 

ucts — Manufacture  of  statlonM’y, 
tablets,  looseleaf  fillers,  etc.,  from 
purchased  p«4>er. 

2649  Converted  Pi^r  and  Paper  Products. 

N.E.C. — Other  paper  and  paperboard 
products  not  elsewhere  classified. 
Pot  example,  gift  wraps,  wallpaper, 
crepe  ptHiier. 

2661  Folding  Paperboard  Boxes — Manufac¬ 

ture  of  folding  paperboard  boxes 
from  purchased  paperboard. 

2662  Set-up  Paperboard  Boxes — Manufac¬ 

ture  of  boxes  from  purchased  paper- 
bofU'd  such  as  filing  boxes. 

2653  Corrugated  and  Solid  Fiber  Boxes — 

Boxes  manuafetured  from  purchased 
paperbouvl  or  fiber  stock  such  as 
shipping  hampers,  display  Items,  cor¬ 
rugated  boxes. 

2654  Sanitary  Food  Containers — Manufac¬ 

ture  of  food  containers  from  special 
food  board  such  as  milk  containers, 
paraffined  cartons,  paper  cup,  etc. 
2656  Fiber  Cans,  Tubes.  Drums,  and  Simi¬ 
lar  Products — Manufacture  of  can.s. 
drums,  etc.,  from  purchased  mate¬ 
rials. 

2661  Building  Paper  and  Building  Board 
Mills — Establishments  primarily  en¬ 
gaged  In  manufacture  of  building 
paper  and  building  board  from  vrood 
pulp  and  other  fibrous  materials. 

For  the  purposes  of  analysing  the  effect  of 
potential  conservation  measures  on  energy 
consumption  by  SIC  26,  the  Industry  was  di¬ 
vided  Into  two  sectors.  The  primary  sector 
which  accounts  for  over  90  percent  of  energy 
consumption  by  SIC  26  consists  of  firms  In¬ 
volved  In  producing  pulp,  paper,  paperboard 
and  building  p^ier  at  chemical  process 
plants  While  the  primary  sector  has  far  fewer 
members.  It  was  the  focus  of  the  Industry 
study  because  of  Its  dominating  energy 
consumption. 

The  secondary  sector  consists  of  com¬ 
panies  Involved  In  fabricating  purchased 
p44>er  Into  commercial  paper  products.  Be¬ 
cause  some  firms  In  the  primary  sector  also 
have  faeUltles  to  produce  final  pi^ier  prod¬ 
ucts,  tt  Is  difficult  to  determine  an  accurate 
allocation  of  energy  expenditures  between 
the  two  sectors. 

Energy  consumption  by  SIC  36  during  the 
base  year  1973  Is  shown  In  Table  1 : 
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Tabu  1 

Fossil  fuels  and  purchased  energy 

Percent 

1973  fossO  fuels 
and  purchased 
eoergy 
(BtttXlO^) 

1972  waste 
material  and 
•elf-generated 
(BtuXI0*»; 

1972  total  energy 
consumption 
totals 
(BtuXlOU) 

mntART  BKCTOR 

Fuel  oils _ _ 

_  38.* 

34.9 

asoi . 

.449  . 

r«ii 

....  18.0 

.232  . 

_  .2 

.002  . 

_  1.3 

.018  . 

....  6,7 

.066  . 

Energy  sold _ 

-(.015). 

. . 

Primary  subtotals . — 

loao 

1.273 

a923 

2.196 

SECONDART  SECTOR 

(*) 

.115 

.009 

.124 

Totals . . . — 

1.388 

.932 

2.320 

■  Valid  data  not  available. 

As  Table  1  shows,  waste  materials  produced 
during  manufacturing  paper  accounted  fc^ 
about  42  percent  of  energy  consumption  in 
the  primary  sector  and  directly  contributed 
to  the  conservation  of  fossil  fuels  and  ptu*- 
chased  energy.  Any  measurement  of  the 
energy  contribution  from  burning  waste  ma¬ 
terial  is  imprecise  due  to  the  lack  of  process 
equipment  (1)  to  meter  the  quantities  of 
waste  material  being  fed  to  boilers  and  (ii) 
to  determine  the  moisture  content  of  the 
waste  material  which  affects  the  heating 
value  of  waste  material.  To  determine  the 
energy  contribution  of  waste  products  to  the 
total  energy  consumption  m  SIC  26,  several 
calculations  and  estimates  had  to  be  made. 
First,  the  quantity  of  steam  produced  by 
burning  waste  materials  is  converted  by  en¬ 
gineering  tables  to  available  Btu’s.  Then  an 
estimated  combustion  efficiency  for  spent 
liquor  chemical  recovery  units  and  bark¬ 
burning  boilers  is  divided  into  Btu’s  of  steam 
produced  in  each  \mit  giving  approximate 
Btu’s  of  waste  materials  burned  in  each.  This 
calculation  unfortunately  is  imprecise. 

Proposed  efficiency  improvement  targets 
were  developed  in  terms  of  fossil  fuels  and 
purchased  energy  as  well  as  in  terms  of  total 
energy  consvunptlon  including  bxirning  waste 
materials,  but  only  the  target  developed  on 
the  basis  of  total  energy  consumption  was 
proposed  by  FEA.  As  a  result  of  the  comments 
to  the  proposed  target  and  additional  field 
survey  work,  as  discussed  in  section  A  of  Part 
VT  of  this  appendix  FEA  concluded  that  the 
most  appropriate  and  useful  basis  for  the 
final  target  is  fossil  fuels  and  purchased 
energy. 

n.  CRITEEIA  FOB  APPLICABIUTT  OP 
POTENTIAL  CONSERVATION  MEASURES 

A.  Technological  feasibility.  ’The  techno¬ 
logical  feasibility  of  each  alternative  operat¬ 
ing  procedure  and  more  efficient  technology 
was  screened  to  determine  conformity  with 
the  following  standards. 

(1)  The  measure  must  be  capable  of  im¬ 
plementation  by  January  1,  1980. 

(2)  It  must  be  in  operation  with  a  reason¬ 
able  level  of  acceptance  by  the  industry. 

(3)  It  would  not  create  adverse  environ¬ 
mental  effects. 

(4)  It  would  have  a  significant  impact  on 
the  target  for  the  industry. 

(6)  It  could  be  Installed  and  operated 
given  the  availability  of  manpower  and 
equipment. 


(6)  It  must  provide  net  energy  savings  to 
the  mill. 

(7)  It  would  not  adversely  affect  product 
characteristics. 

(8)  It  must  be  based  on  fuel  availability 
where  relevant. 

B.  Economic  practicability.  ’Those  potential 
conservation  measures  that  survived  the 
technological  feasibility  screening  were  then 
Judged  for  economic  practicability. 

Evaluation  of  prospective  Investments  in 
distinct  energy  conserving  measures  involves 
two  considerations. 

First,  the  rate  of  return  on  Investment 
(ROI)  must  be  calculated  to  determine 
whether  the  return  on  an  individual  conser¬ 
vation  measure  exceeds  the  cost  of  obtaining 
funds  to  implement  it,  and  to  allocate  avail¬ 
able  funds  to  the  most  effective  investment 
alternatives.  For  this  purpose,  rate  of  return 
on  investment  (ROI)  is  defined  as  the  dis¬ 
counted  cash  flow  after  taxes.  This  was  cal¬ 
culated  on  a  10  percent  investment  tax  cred¬ 
it,  48  percent  corporate  income  tax,  10  year 
equipment  life,  a  sum  of  the  year’s  digit  de¬ 
preciation  schedule,  and  operating  cost  of  7.6 
percent  of  capital  cost.  ’The  cost  of  capital 
was  projected  at  9.5  percent.  ’The  second  con¬ 
sideration  involved  in  the  evaluation  is  the 
availability  of  capital  for  investment  pur¬ 
poses.  ’The  extent  to  which  funds  are  avail¬ 
able  will  affect  how  much  energy  conserva¬ 
tion  Is  implemented.  In  assessing  capital 
availability,  the  three  major  sources  must  be 
reviewed  individually.  Funds  may  be  ob¬ 
tained  from  internally  generated  cash  flows, 
from  borrowings,  or  from  equity  financing 
efforts. 

m.  CAPITAL  SPENDING  DECISIONS  AND 
FINANCING  CONSTRAINTS 

A.  Required  return  on  investment.  The 
economic  situation  of  the  paper  industry 
was  analyzed,  using  data  from  sources  such 
as  FEA,  the  American  Paper  Institute  (API), 
Bureau  of  Census,  Federal  Trade  Commis¬ 
sion,  VS.  Office  of  Management  and  Budget, 
American  Newspaper  Publishers  Association 
(ANPA),  Ford,  Bacon  &  Davis,  and  the  URS 
Research  Co.  study  made  for  the  API  in  Sep¬ 
tember  1976.  In  addition,  discussions  were 
held  with  the  management  personnel  of 
API,  leading  banks.  Investment  firms  and 
piqier  companies  and  their  views  were  as¬ 
sessed  in  the  supporting  analyses  of  past 
and  future  Investment  trends  in  the  paper 
Industry. 


In  the  initial  screening,  a  hurdle  rate  is  set 
to  establish  a  minimum  rate  of  return  re¬ 
quired  of  any  potential  investment  to  justify 
further  consideration.  In  the  paper  industry  a 
16  percent  ROI  approximates  recent  returns 
on  equity  and  was  used  as  the  himlle  rate. 
By  contrast,  the  ROI’s  cited  by  Industry 
are  higher  than  this  hurdle  rate  at  this  time 
because  available  funds  for  investment  fall 
short  of  profitable  investment  opportuni¬ 
ties.  The  30  to  60  percent  ROI  cited  as  com¬ 
pany  experience  reflect  ROI  for  actual  pro¬ 
posed  projects  at  the  cut-off  point  where 
available  fund.s  are  exhausted. 

B.  Capital  spending  priorities.  ’The  eco¬ 
nomic  practicability  of  potential  conserva¬ 
tion  measures  depends  on  the  availability 
of  capital.  A  return  on  investment  over  15 
percent  does  not  automatically  determine 
the  economic  practicability  of  a  measure. 

In  establishing  the  capital  availability  for 
the  paper  and  allied  products  industry  over 
the  period  1976-1979,  a  projection  of  the 
consumption  and  production  of  paper  in  the 
United  States  was  prepared,  and  this  became 
the  basis  for  much  of  the  following  analysis. 
Several  existing  studies  point  up  the  need 
for  additional  capital  funds  in  the  industry 
in  order  to  satisfy  the  requirements  for 
pollution  control  equipment,  plant  expan¬ 
sion.  and  the  purchase  of  timberlands.  ’These 
are  non -discretionary  uses  of  funds  which 
must  be  met  before  investment  in  conser¬ 
vation  measures  will  be  considered,  but  the 
constant  increases  in  the  cost  of  energy  made 
the  conservation  measures  attractive  as  an 
Investment. 

Reference  to  the  Cash  Flow  Statement,  Ta¬ 
ble  2,  shows  that  after  providing  funds  for 
capital  requirements  including  working  cap¬ 
ital,  property  and  plant  and  other  invest¬ 
ments,  Qo  internally  generated  capital  exists 
for  purely  energy  conserving  installations. 

The  paper  industry  Cash  Flow  Statement 
for  the  period  1976-1979  shows  a  capital  de¬ 
ficiency  for  energy  conservation  measures  for 
the  years  1976, 1977,  and  1978.  Internally  gen¬ 
erated  funds  are  estimated  at  $20.8  billion 
less  $6.7  billion  for  dividend  payments  and 
debt  retirements.  The  net  funds  available  for 
Investment  purposes  is  $14.1  billion. 

Capital  requirements  consist  of  six  major 
items: 

1.  Additions  to  working  capital. 

2.  Acquiring  timberlands. 

3.  Pollution  control  measures. 

4.  Plant  and  equipment  investments  to 
maintain  and  expand  production  in  primary 
pulp  and  paper  facilities. 

6.  Plant  and  equipment  investments  in 
converting,  or  sectm-  II  facilities. 

6.  Other  investments. 

Total  capital  requirements  for  these  pur¬ 
poses  are  estimated  at  $21.0  billion  for  the 
piq>er  industry.  ’This  leaves  an  external  fi¬ 
nancial  support  requirement  of  $6.9  billion. 
However,  additional  long-term  debt  Is  lim¬ 
ited  to  $5.9  billion  and  new  equity  to  $1.0 
billion  totalling  $6.9  billion.  Therefore,  the 
net  capital  deficiency  is  zero  for  this  period. 
Given  the  financial  and  operating  constraints 
on  U.S.  business  enterprises,  funds  will  not 
be  available  for  distinct  energy  conservation 
measures  until  perhaps  1979.  Capital  funds 
for  discretionary  qiendlng  have  been  large¬ 
ly  usurped  by  the  need  to  provide  funds  for 
plant  and  equipment  to  meet  anticipated 
greater  product  demands.  However,  a  certain 
amount  of  energy  conservation  will  be  in¬ 
herent  in  Investments  made  to  expimd  pro¬ 
duction  to  meet  Increased  demand.  ’Ihese 
new  facilities  undoubtedly  will  include  new 
and  more  energy  efficient  designs. 
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Tabls  2.— Paper  and  aUted  produett  induttry  catk  flow  ttatement  (<*»  Ulhon*  of  doUart) 


1.  InUrnal  gwninition  of  fniids: 

M  IjMome  tJUr  Uim _ 

W  DopreoUUon  mmI  depMioa. 
(c)  Deferred  iBoonM  Uzes . 


ToUl  internal  generation. 


2.  ('apital  paybacks: 

(a)  DiTidend  payments. 

(b)  Debt  retirement . . . . 


Total. 


S.  Funds  available  for  industry  imrpoeee. 
4.  Capital  requirements: 

(a^  Working  capital  additions . 


(b)  Property  and  plant: 

(1)  Timberlands . 

(3)  Plant-poUntion  control _ 

(!)  PlanHvlmary  facilities _ 

(4)  Plant-oonyertlng  iM^ilitiee. 


Subtotal. 


(c)  Other  investments . 

Total  capital  requirements. 
k  Funds  required  from  external  sources _ 


k  Supplied  by: 

(a)  Additioital  long-term  debt . 

(b)  New  equity . 


Total  supphed.. 


T.  Additional  capital  required  before  energy  oonservatkm  retrofit 
measures  quality . . . 


1«74 

1977 

1978 

1179 

TvUl 

26 

26 

28 

26 

12  8 

l.S 

1.6 

L8 

1.9 

26 

.4 

.6 

.6 

.6 

20 

4.S 

4.9 

6.6 

20 

20.8 

.9 

1.0 

1.3 

1.2 

4.8 

.6 

.6 

.6 

.7 

2.4 

1.4 

1.6 

1.8 

1.9 

27 

29 

28 

28 

4.1 

14.  1 

1.2 

1.0 

1.0 

.7 

29 

.8 

.9 

.8 

.2 

22 

.6 

.7 

1.1 

1.6 

29 

1.3 

1.9 

1.8 

1.4 

28 

.6 

1.6 

1.8 

.4 

23 

26 

6.0 

20 

26 

12  2 

.t 

t 

.t 

.S 

.9 

10 

e.t 

e.t 

le 

tl.O 

1.1 

29 

24 

.6 

29 

1.0 

1.6 

1.6 

1.8 

6.9 

.5 _ 

.5 

1.0 

1.0 

21 

1.6 

23 

2  9 

.1 

.8 

.9 

0.8' 

0 

ly.  ASSXSSIIENT  or  POTXNTIAI.  INEKOT  CONSKB- 

VATION  ICEASUBES  AMD  DTORTS  TO  REnUCK  X7SX 

or  PBTSOLEUM  PEODOCTS  AMD  NATURAL  GAS 

A  full  discussion  of  all  potential  conserva¬ 
tion  measures  considered  can  be  found  in  the 
target  supptn^  documents  which  are  avail¬ 
able  for  examination  at  the  locations  and 
times  specified  in  the  body  of  this  notice. 
This  appendix  will  discuss  only  the  major 
aspects. 

A.  Potential  measures  identified.  The  fol¬ 
lowing  list  of  potential  energy  conservation 
measures  which  were  screened  for  tech¬ 
nological  feasibility  and  economic  practic¬ 
ability  were  selected  from  lists  prepared  by 
technical  committees  in  trade  associations 
related  to  the  Industry,  the  Canadian  Pulp 
and  Paper  Industry  Energy  Conservation 
Program  and  Interested  industry  membm*8: 

1.  Automatic  control  of  digesters  by  com¬ 
puters. 

2.  Control  of  combustion  efficiencies  in 
lime  kilns  with  oxygen  analyzers  and  other 
instnunents. 

3.  Addition  of  a  fiash  dryer  between  the 
lime  mud  filters  and  the  kiln  that  follows  to 
Increase  the  mud  feed  solids  to  the  kiln. 

4.  Addition  of  boiler  fiue  gas  waste  beat 
recovery  equipment. 

6.  Optimize  boiler  combustion  controls. 

0.  Improve  boiler  feedwater  beating  with 

waste  heat  streams. 

7.  Computer  control  of  paper  machmes. 

8.  Optimize  paper  machine  dryer  section 
hood  system. 

9.  Reuse  machine  room  mezzanine  level 
air  for  paper  machine  hood  supply  and 
for  building  celling  ventilation  instead  of 
outside  air  which  ha^  to  be  heated  to  above 
200*  F  fm*  the  hood  and  to  about  110*  F  for 
under  the  roof. 

10.  Counter-current  washing  in  mills  con¬ 
structed  with  matmialB  in  bleach  stages 
that  will  withstand  corrosive  chMnlcals. 

1 1 .  Addition  of  computer  controls  to  pulp 
bleaching  operations. 

12.  Reuse  water  from  paper  machine  save- 
all  system  (filter  system  to  remove  paper 
fibers  from  process  water). 


13.  Use  of  variable  speed  fan  pump  drives 
(pumps  which  deliver  the  pulp/ water  mix¬ 
ture  to  the  paper  machine). 

14.  Optimize  press  efficiency  by  utilization 
of  a  wet  end  moisture  gauge. 

15.  Use  any  available  low  pressure  steam 
in  the  first  dryer  group. 

Each  of  the  above  measures  contributed 
to  the  proposed  target  value. 

The  following  measures  were  not  con¬ 
sidered  to  be  economically  practicable  and 
were  not  included  in  the  target  value. 

1.  Recover  heat  from  rebumed  lime  which 
is  discharged  from  the  kiln  at  about  2.000*  F. 

2.  Utilize  disc  refiners  in  place  of  less 
efficient  Jordans  or  conical  refiners. 

3.  Optimize  pressure  drop  across  stock 
cleaner. 

4.  Optimize  paper  press  section  efficiencies 
by  use  of  a  grooved  or  blind  drilled  press 
roll  in  lieu  of  a  vacuum  roll. 

The  following  measures  were  analyzed  for 
technical  feasibility  since  their  Implementa- 
ti<m  requires  insubstantial  capital,  and  they 
are,  therefore,  maintenance  items: 

1.  Reduce  excess  air  in  steam  boilers  as 
well  as  in  black  liquor  recovery  boilers  and 
wood  waste  bummg  boilers. 

2.  Optimize  refiner  plate  design 

3.  Recover  stock  from  stock  chest  over¬ 
flows. 

4.  Upgrade  paper  machine  wet  felts  main¬ 
tenance  and  replacement. 

6.  Improve  maintenance  and  care  of  steam 
supply  and  dryer  drainage  system 

0.  Recover  and  reuse  water  from  vacuum 
pump  seals,  dry  drainage  beat  exchanger 
cooling  water,  break  and  drive  and  bearing 
cooling  water,  "sweat  dryer”  cooling  water. 

7.  Improve  control  ot  paper  machine  build¬ 
ing  ventilating  air  system  to  make  maximum 
use  of  ambient  conditions  and  building 
insulation. 

B.  Efforts  to  reduce  consumption  o/  petro¬ 
leum  products  and  natural  gas.  Fuel  oil  rep¬ 
resents  the  largest  single  source  of  purchased 
fuels  and  its  share  is  increasing  as  shown 
in  Table  1.  Natural  gas  is  an  Important  fuel 
source,  but  its  role  is  declining  at  a  rapid 
rate  because  the  Indtutry  has  apparently 
made  an  effort  to  convert  from  natural  gas 
to  fuel  oil.  Coal  accounts  for  approximately 


10  percent  of  purchased  fuel.  From  1072  to 
1976  the  paper  industry  increased  its  use  of 
self-generated  fuels  including  waste  prod¬ 
ucts  from  41.7  percent  to  43.4  percent  of 
total  energy  consumption. 

A  clearer  picture  of  energy  source  trends 
in  the  Industry  can  be  seen  by  reviewing  the 
changes  between  the  first  quarters  of  each 
of  the  years,  1972,  1976,  and  1976.  Output 
by  the  paper  Industry  began  to  Increase  in 
the  latter  part  of  1075.  In  the  first  quarter 
of  1972,  coal  accounted  for  11.4  percent  of 
the  energy  consumed:  by  1976  it  had  dropped 
to  only  9.7  percent,  but  for  1976  its  share 
increased  slightly  to  0.9  percent.  These  fig¬ 
ures  offer  an  indication  that  the  drastic 
downward  trend  away  from  coal  may  have 
flattened  out,  and  the  percentage  of  coal 
usage  may  have  stabilized.  The  trend  for 
natural  gas  is  clear.  Oas  will  play  a  decreas¬ 
ing  role  in  the  paper  industry.  In  the  first 
quarter  of  1972,  1976,  and  1976  respectively, 
the  percent  of  total  enregy  consumption  was 
19.6  percent,  18.7  percent,  and  13.8  percent. 

Over  this  same  period,  oil’s  share  of  energy 
consumption  rose  from  24.3  percent  to  26.6 
percent.  By  1980,  self-generated  fuels  will 
account  for  47fi  percent  of  energy  consump¬ 
tion  while  oil  will  account  for  27.3  percent, 
natural  gas,  10.3  percent;  coal,  9.1  percent. 

‘  and  purchased  electricity,  6  percent. 

Both  purchased  electricity  and  natural  gas 
were  projected  on  the  basis  of  their  most 
recent  trends.  For  natural  gas  the  projected 
decline  in  consumption  may  even  be  too 
conservative.  Purchased  electricity  is  ex¬ 
pected  to  continue  its  upward  trend  at  a 
69.3  percent  rate  of  increase  over  the  eight 
year  period  to  137  trillion  Btu’s  in  1980. 

V.  raOPOSEO  TARGET  DEFINITION 

The  proposed  target  was  developed  for 
SIC  26,  on  two  separate  bases.  (1)  in  terms 
of  fossil  fuels  and  purchased  energy  and 
(2)  in  terms  of  total  energy  consumption 
including  additional  energy  provided  by 
burning  self-generated  waste  materials 
These  targets  are  expressed  in  terms  of  per¬ 
centage  reduction  in  energy  consumed  per 
unit  of  production  between  the  base  year 
1972  and  January  1,  1980.  The  unit  of  pro¬ 
duction  for  the  primary  sector  is  tons  of 
paper  produced  and  for  the  secondary  sector 
is  million  dollars  of  shipments.  FEA  deter¬ 
mined  from  published  reports  what  improve¬ 
ment  in  efficiency  had  been  achieved  by  the 
Industry  from  1972  to  the  first  quarter  of 
1976  and  then  developed  anticipated  im¬ 
provements  from  that  time  forward.  The  first 
quarter  of  1972  was  selected  to  compare  with 
the  first  quarter  of  1976  to  eliminate  the 
possible  effect  of  seasonal  variations. 

A.  Component  goals.  Insufficient  valid  en¬ 
ergy  data  were  available  to  develop  goals  on 
a  four-digit  Industry  component  basis.  The 
^condary  sector  companies  do  not  partici¬ 
pate  in  the  ongoing  voluntary  energy  effi¬ 
ciency  reporting  program  conducted  by 
FEA/DOC  in  a  Joint  undertaking.  At  least 
one  existing  third  party  trade  association 
has  extended  an  invitation  to  secondary 
sector  companies  to  participate  in  their  pro¬ 
gram  which  covers  over  90  percent  of  the 
rapacity  of  the  primary  sector.  The  compo¬ 
nent  goals  for  the  primary  and  secondary 
sectors  are  shown  in  Table  3. 

B.  Proposed  tieo-dipit  gross  target  A  de¬ 
tailed  study  was  undertaken  in  32  paper 
mills  in  the  primary  sector  which  were  rep¬ 
resentative  of  the  industry.  These  studies 
provided  data  on  the  extent  to  which  each 
potential  conservation  measure  was  being 
used  or  planned  to  be  Installed  prior  to 
January  1,  1980.  The  target  support  docu¬ 
ments  should  be  referred  to  in  order  to  ascer¬ 
tain  the  Impact  that  the  selected  conserva¬ 
tion  measures  has  on  the  draft  target 

Table  3  below  illustrates  the  derivation 
of  the  two-digit  targets 
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Tabls  2.— The  Uee-difU  Uerpete  art  derived  e$  foUowe:  BlO-t/d,  Jmmwm  1, 1980  terfet 


rwrik  IMl  «Ml  poHfaMed 

MttggJ 


Sector  I 

JtfBtaflaa 

PQVMOl 

Total  enetcr 

(10>BtaAoa) 

Bads  perceet 
■ivlnga 

CoDSumption; 

30.2 

(*) 

0) 

M.0 

0) 

las 

33.9 

(>) 

Eneri^  Auction  by  fini  quarter  t97<(: 

as 

2.S 

-as 

-ao 

L4 

a9 

L4 

4.1. 

Subtotal _ _ _ 

1.9 

9.4 

L2 

3.5 

Estimated  reduction,  April  1, 1976  to  Jannerj  1, 1980: 

1. 3 

7.1 

1.3 

4.0 

L3 

7.1 

1.3 

4.0 

LO 

S.6 

1.0 

xa 

as 

4.4 

-as 

-a? 

Subtotal.—  _ 

4.2 

>31.1 

&4 

>ia3 

>33.5 

>1x8 

Total  5¥«rtiir  II  tarpit  .  .  _ 

>12.0 

>12.0 

>«.4 

>  1x6 

Weighted  average .  . . . . . . 

Use 

>3L0 

Use 

*14.0 

■  Not  avaUaUe. 

*  Percent. 

C.  Special  circumatanceg  effect.  Special 
circumstances  are  made  up  of  non-discre- 
tlonary  demands  on  energy  consumption 
often  represented  by  government  mandates 
on  oil  and  water  pollution  abatement.  Pol¬ 
lution  abatement  In  the  pulp  and  paper 
Industry  calls  tat  highly  efficient  methods  to 
respond  to  the  current  and  future  environ¬ 
mental  discharge  requirements.  Many  studies 
are  available  for  data  on  energy  needs  to 
meet  pollution  abatement  requirements  in 
effect  up  to  the  target  date  of  January  1, 
1980,  and  the  following  projections  of  energy 
consumption  for  special  circumstances  have 


been  made  from 

these  studies: 

Million  Btu’a 
per  ton 

Air  Water 

To  meet; 

aa  0.x 

10.0  te 

XXL 

Note.— X- A ssnming  a  36  pet.  and  a  68  pet.  redttctlae 
In  O/A  water  use. 

The  impact  on  the  SIC-36  target!  are  Judged  to  be  as 
ibUows; 

FoasD  tael 
and  purohaeed 
energy 

Total  energy 
basia 

Pollution  control 

X3 

LS 

Uae .  - 

xo 

XO' 

Consideration 

Individual 

paper  plant 

capacity  utlllsatlan  variances  as  an  offset  ts 
a  very  cumbersome  operation  due  to  the 
Inability  to  establish  an  acceptable  energy 
value  for  the  entire  Industry  for  variations 
In  Industry  wide  capad^  utilization.  This 
Item  will  not  be  of  any  significance  until 
January  1,  1980,  and  Indeed  It  Is  moot  If  the 
utilization  rate  In  the  target  year  Is  equiv¬ 
alent  to  that  In  the  base  year. 

D.  Proposed  tv>o-digtt  net  target.  Hie  net 
targets  are  developed  by  deducting  the  off¬ 
sets  from  the  gross  target  values  whldi  were 
developed  earlier.  Then  the  pn^iosed  net 
targets  become: 


Fossil  fuel  and  Total  energy 
purchased  basis 

Percent  of _  energy 


Oross  draft  target _  31.0  14.0 

Offsets.. _ _  —3.0  —2.0 


Net  draft  targets _  28. 0  12. 0 


The  target  value  published  by  FKA  for  the 
SIC  26  Industry  In  the  Fannai.  Rzcxsrza  on 
November  2,  1976.  was  the  net  target  devel¬ 
oped  on  the  total  energy  basis. 

VI.  rural,  tazcst  pEmrrnoN 

A.  Comments  and  impact  on  the  proposed 
target.  Testimony  presented  at  the  public 
bearing  on  December  8,  1976,  and  written 
comments  were  reviewed  cloeely  and  are 
grouped  Into  subject  categories  for  more 
efficient  reqxmse. 

Several  statements  opposed  setting  the, 
SIC  26  target  on  the  bcwls  of  total  energy 
consumptlrm.  Some  comments  suggested 
that  the  target  should  be  based  only  on  oU 
and  gas  consumption.  FEA  believes  that  the 
adoption  of  this  recommendation  would  re¬ 
sult  In  a  target  i^lch  would  be  based  on 
too  narrow  a  view  of  the  energy  consump¬ 
tion  In  the  Industry.  Most  statements  recom¬ 
mended  that  the  target  be  set  on  the  basis 
of  fossil  futis  and  purchased  energy. 

It  should  be  noted  that  the  paper  Indus¬ 
try's  gcneratkm  and  use  of  waste  fuel  Is 
directly  related  to  the  establishment  of  a 
meaningful  target  In  three  ways:  (1)  Waste 
materials  have  lower  combustion  effldencles, 
which  adversely  affect  overall  energy  effici¬ 
ency  by  Increasing  total  consumption;  (2) 
substantial  investment  would  be  necessary 
to  adequately  monitor  Btu,  heat  and  mois¬ 
ture  content  of  waste  fuH  and  In  the  ab¬ 
sence  of  such  equipment  It  would  be  Imiwac- 
tleal  to  repeatedly  estimate  waste  energy 
consumptloo.  and  (3)  Increased  use  of  waste 
materials  as  fuel  wUl  dJractly  reduce  re¬ 
quirements  for  ecmsumptlon  of  scarce  energy 
resources,  partlculariy  oil  and  gas.  Under 
the  votnntary  program  of  FSA  and  the  De¬ 
partment  Commerce,  target  setting  and 
lepoits  on  program  progress  are  acoom- 
pllahed  In  terms  of  fossil  fuels  and  purchased 
energy. 


The  {Hixnary  waste  materials  of  a  paper 
mill  (spent  llqucx’,  bark,  and  bogged  fuel) 
may  contain  one  or  more  fuel  materials  and 
thwefore  may  have  an  Impact  on  the  fuel 
consumption  of  the  Indust^.  The  Increased 
use  of  wsiste  as  fuel  will  have  a  negative  ef¬ 
fect  on  energy  efficiency  because  waste  fuels 
have  lower  combustion  efficiencies  than  fos¬ 
sil  fuels.  Because  of  the  variety  of  waste  ma¬ 
terial  and  the  vaiieblllty  of  moisture  content, 
continual  testing  must  be  made  to  properly 
evaluate  Btu  value  of  energy  from  araste  ma¬ 
terials.  The  paper  industry  currently  does 
not  routinely  measure  Btu,  heat  content,  and 
moisture  content  of  Its  waste  fuels,  and 
equipment  to  do  so  is  not  generally  Installed. 
It  would  require  substantial  Ume,  manpower 
and  funds  for  the  Industry  to  Install  such 
equipment.  It  would,  of  course,  be  impossible 
to  reestimate  1972  energy  consumption  using 
direct  measurement,  and  comparisons  with 
energy  consumption  of  furt  from  waste  ma¬ 
terials  for  sub^nent  years  would  be  diffi¬ 
cult.  If  only  fossil  futi  and  purchased  energy 
consumption  are  used,  the  data  is  the  same 
for  1972  and  all  successive  years.  While  con¬ 
sumption  of  energy  from  waste  material  re¬ 
quires  Increased  consumption  of  such  fuel 
because  of  Its  low  combustion  efficiency.  It 
also  results  In  decreased  consumption  of 
fossil  fuel  and  purchased  energy. 

After  reviewing  the  comments  and  sup¬ 
port  documents,  FEA  concluded  that  setting 
the  energy  improvement  efficiency  target  on 
the  basis  of  fossil  fuels  and  purchased  energy 
would  provide  the  most  direct  contribution  to 
conservation  of  scarce  energy  resources,  and 
would  jmivlde  the  only  practical  basis  for 
evaluating  industry  reports  on  energy  con¬ 
sumption  and  efficiency  Improvement.  Ac¬ 
cordingly,  the  final  published  value 
establishes  a  target  for  energy  efficiency  Im¬ 
provement  solely  on  the  basis  of  fossil  fuels 
and  purchased  energy. 

Several  statements  cited  recent  capcbcity 
projections  which  Indicate  substantially 
lower  1980  capacity  levels  which  would  ad¬ 
versely  affect  the  energy  efficiency  Improve¬ 
ment  potential  from  new  facilities.  The  effect 
of  the  retirement  of  existing  facilities  and 
the  Installation  of  new,  more  energy  efficient 
facilities  between  1976  and  1980  was  included 
In  the  evaluation  of  potential  energy  conser¬ 
vation  for  SIC  26.  An  average  efficiency 
change  for  January  1,  1980,  was  projected 
based  on  estimated  exptmslon  and  replace¬ 
ment  of  facilities  and  a  16  percent  energy 
efficiency  differential  between  new  and  old 
facilities.  FEiA  has  revised  projected  1980 
papr  and  paperboard  capacity  from  78ff  mil¬ 
lion  tons  to  74.0  million  tons  on  the  basis 
of  the  submitted  data.  FEA  concludes  that 
these  revisions  are  reasonable  In  light  of  the 
estimated  $4  billion  capital  shortfSJl  esti¬ 
mated  tor  the  19*16  to  1980  period,  and  the 
industry’s  adjusrtments  to  eliminate  this 
shortfall.  In  addition,  these  revisions  ellmlnl- 
nate  all  capacity  which  might  be  Installed 
dtirlng  1980*  and.  therefore,  represent  the 
oapacity  available  as  of  January  1,  1980.  En¬ 
ergy  efficiency  Improvements  to  be  achieved 
through  replacements  and  expansions  of  oa¬ 
pacity  are,  accordingly,  reduced  from  7.1  per¬ 
cent  to  4.3  percent. 

S(xne  comments  also  suggested  that  the  19 
percent  energy  efficiency  dlflerentlal  estab 
llshed  by  FEA  wee  exoeeslve  because  of  the 
need  to  phase  in  new  and  repUcement  equ^i- 
mMit  and  facilities.  FEA  wishes  to  point  out 
that  at  any  point  In  time,  inciMitiny  1972  and 
1980^  some  new  laclllttas  are  in  the  bveak-ln 
phase;  and  that  the  efficiency  differential 
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used  oomparea  reasonably  to  an  avenge  90 
peioent  differential  between  UJ9.  and  Scan- 
danaylan  mills  and  tbe  10  to  15  percent,  esti¬ 
mated  by  an  EPA  study  for  new  plants. 

In  other  comments,  the  assiimed  capacity 
utilization  rate  of  06  percent  was  considered 
to  be  unrealistic  when  con^ared  with  past 
history.  Reduced  capMlty  expansion  will, 
however,  require  high  operating  rates  If  pro¬ 
jected  demand  Is  to  be  met  and  the  96  per¬ 
cent  rate  approximates  the  1972  rate.  Accord¬ 
ingly.  the  06  percent  operating  rate  was  re¬ 
tained.  Provisions  will  be  made  to  recognise 
lower  operating  rates  In  the  future  because 
of  the  significant  Impact. 

Several  comments  pointed  out  that  effi¬ 
ciency  losses  due  to  aging  of  facilities  should 
be  considered  In  determining  the  1080  target. 
FKA  has  concluded  that  expendltiires  for  an¬ 
nual  maintenance  of  facilities  are  sufficient 
to  retain  efficiency  of  operation. 

Several  statements  raised  the  Issue  that  the 
energy  efficiency  target  failed  to  consider  cap¬ 
ital  and  manpower  shortages  which  would 
impose  constraints  on  achievement  of  tech¬ 
nologically  feasible  energy  efficiency  meas¬ 
ures.  The  pn^KMed  target  was  developed  on 
the  assumption  that  the  capital  would  be 
raised  to  implement  energy  efficient  techntdo- 
gles  or  non-dlscretlonary  requirements  such 
as  pollution  control  and  ciq>aelty  expansion 
needed  to  meet  demand.  No  capital  Is  esti¬ 
mated  to  be  available  for  retrofitting  energy 
conservation  measures.  In  spite  of  the  exlst- 
enoe  of  ciq>ltal  constraints  on  the  piq;>er  In¬ 
dustry,  some  energy  projects  will  be  carried 
out.  This  Is  because:  (a)  some  oiH>ortunl- 
tles  have  sufficiently  attractive  returns  on  In¬ 
vestment  to  be  substituted  for  production 
OTlented  Investments,  and  (b)  some  projects 
may  be  carried  out  which  offer  lower  than 
ncwmally  acceptable  returns,  but  will  be  re¬ 
quired  due  to  present  or  projected  scarcity  of 
fuels  and  energy.  In  consideration  of  the 
shortage  of  capital,  the  efficiency  gain  to  be 
obtained  from  energy  efficient  teohxKdogles,  Is 
estimated  at  8.6  percent  rather  than  the  full 
7  percent  which  Is  technologlcaUy  feasible. 
With  regard  to  comments  on  manpower 
shortages  FEA  concludes  that  such  short¬ 
ages  could  not  occur  if  little  or  no  ciq>ltal 
Investments  are  made.  Accordingly  FBA  con¬ 
cludes  that  no  adjustment  of  the  target  will 
be  made  for  manpower  constraints. 

Several  stStements  noted  that  additional 
<q>eratlng  procedures  and  equipment  changes 
will  be  required  In  advance  of  meeting  the 
1983  pollution  control  standards.  FEA  con¬ 
cludes  that  these  steps  will  not  be  Instituted 
In  sufficient  number  before  1980  to  have  a 
significant  Impeact  on  achlvement  of  the 
1980  target. 

Some  comments  contended  that  the  esti¬ 
mates  of  the  difference  in  efficiency  between 
waste  and  fossil  fuels  were  not  large  enough. 
Average  efficiencies  based  on  actual  experi¬ 
ence  and  expert  opinion  were  used  to  com¬ 
pute  the  negative  effect  of  burning  Increased 
amounts  of  waste  fuels,  and  FEA  concludes 
that  no  modification  of  the  efficiency  differ¬ 
ential  Is  Justified. 

Some  statements  contended  that  the  1980 
waste  fuel  consumption  estimate  was  un¬ 
realistically  high.  After  reviewing  the  data, 
FKA  has  revised  the  estimate  of  waste  fuel 
consumption  for  1980,  and  the  offset  for  in¬ 
creased  use  of  waste  fuels  have  been  adjusted 
downward  fro  0.2  million  Btu’s  per  ton  to 
0.14  million  Btu’s  per  ton. 

B.  Final  Target.  The  following  table  Indi¬ 
cates  the  changes  made  In  the  proposed  tar¬ 
get  value  and  the  effect  of  special  dreum- 
•tances,  and  Is  based  on  fossil  fuels  and 
purchased  energy  only: 


paper  amd  aUied  produett:  Orott 
and  mat  mttrgp  aHeienop  knprovement 
targett  for  Jonuarp  1,  1980 


FomU  fUsb  and 
porehasad  aneixj  basis 


to* 

Par- 

la- 

Bta*^ 

eent 

ton 

MT- 

lnc« 

tense 

Primary  sector: 


1972  energy  oonsumptioo.. 
Energy  r^uction  aehiev- 
ed,  flrat  quarter  1972  to 

19.0 

(•) 

first  quarter  1976 . . 

Target  activity,  second 
Quarter  1976  to  Janu¬ 
ary  1,  1960; 

Reductions  due  to 

1.80 

>9.6 

new  ibeili  ties . . 

Reductions  due  to 

.83 

4.3 

eapital  projects _ 

Reduction  due  to  al- 

.49 

16 

teraate  operating 
procedures . . 

.98 

6.3 

RMUCtions  due  to 

increased  burning  of 
waste  materials . . 

.36 

1.9 

Subtotal . .  ZSe  'KO 


Primary  sector  subtotal _  446 _ 

Primary  sector  groas  goal . .  26.  • _ 

Beeondary  sector  grass  gosL . .  13.0  . . 

8IC-36  Gross  target . .  >23.6  >3aL0 

Offsets: 


Loss  in  enern  savings  per 
ton  for  pe^tion  eontrol. 

-.60 .  „ 

Resulting  rednetion  in 

projected  effleieney _ 

.  *-jL8  *-2.9 

Final  Mt  «Tina  per  too 

of  polp/paper . . 

Finsil  net  target . . 

1.86 . 

. .  *8&9 

Not  available. 

Peroent. 

A  stimmary  of  the  development  of  the  BIO 
26  paper  and  allied  products  industry  le  as 
follows: 

Percent 


Gross  Target  (based  on  maximum 
energy  efficiency  achievable  without 
consideration  of  qieclal  circum¬ 
stances  of  oonditlcms  of  the  Indtis-  23 

try)  .  98 

Offset  (required  for  special  Industry 
circumstances  and  conditions)  9 

Net  target  (based  on  maximum  effi¬ 
ciency  achievable  with  consideration 
of  speclsd  circumstances  and  condi¬ 
tions)  _  20 


Appkndix  D:  Statxmknt  or  Basis  and  Jusn- 
nCATION  rOB  THX  Emzrgt  EmCIXNCT  Iit- 
FBOVKMENT  TaSOKT  VOS  SIC  28— CHKIUCALS 
AND  Allied  Products 

I.  Industry  description  and  energy  boss. 
The  chemicals  and  allied  products- Industry, 
comprising  Standard  Industrial  Classification 
SIC  28,  consists  of  28  four-digit  product 
classifications.  This  major  group  produces 
basic  chemicals  and  manufactured  products 
using  predominantly  chemical  processes. 
Companies  classified  In  this  major  group  pro¬ 
duce  three  general  classes  of  products:  (1) 
Basic  chemicals  such  as  acids,  alkalies,  salts 
and  organic  chemicals;  (2)  chemical  products 
to  be  used  In  further  manufacture,  such  as 
synthetic  fibers,  plastics  materials,  dry  colors, 
and  pigments;  (3)  finished  chemicals  prod¬ 
ucts  to  be  used  for  ultimate  consumption 
such  as  drugs,  cosmetics,  and  soaps;  m  to 
be  used  as  raw  materials  In  other  Industries 
such  as  paints,  fertilizers,  and  explosives. 
Companies  that  are  primarily  engaged  In 
packaging,  repackaging  or  bottling  of  pur¬ 
chased  chemical  products.  Instead  of  pro¬ 
ducing  products,  are  not  Included  in  this 
Industry  group.  The  table  below  sets  forth  the 
energy  consumption  of  the  four-digit  classifi¬ 
cations  of  SIC  28  for  the  base  year  1972. 
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sio 


BoMot* 


Tndmtilid  Innrpnim  . , 

3Z.1 

2813  AlkaPesandcfaloflat.. 

203.60 

28U  Indintrlik]  (puvM. ... 

tX.03 

2816  Inorysnie  filgniMita-  . .  _ 

6401 

2819  Inddstrial  iix>rgaiiie«haDleali. _ 

404.18  .... 

Plastics  iumI  xynthAtio . .  ..... 

481 70 

112 

2821  Plastics  msljirtsls  rwtnf... . 

168.18 

2823  Synthetic  rubber.  . 

6181  _ 

2823  CeUnksie  man-made  fiber..,..  .  .. 

1T.6i 

2824  Organic  fibers,  nonoellnloele _ 

16i.« _ 

Drugs.  _  . 

6ia 

2.2 

2831  Biologleal  products .  ......... 

2.87  _ 

2XS7 

4X47 _ 

62.00 

80 

XX  as 

7  ter 

IX  aa 

X45  _ 

Paints . . . 

1163 

.6 

2851  Paints  and  allied  ptodneti . 

1X52 . 

1.379.79 

4L5 

2861  Oum  and  wood  elMiiieals. . . 

1L27 _ 

146.36 

Lm.is ..  .. 

231.66 

7.5 

1X7.16 

mi4  .  . 

7.S0 _ 

1128 

Miscellaneous  chemical  products . . . 

mas 

XO 

2Sn  Adhesives  and  sealants . . . . .  20. 05 


2892  Esploslves . .  28.53 

2893  Printing  ink _  5.  SO 

2895  Carbon  black . i . .  22.48 


2899  Chemical  preparationSw . . . .  44.87 


Total 


8,aB7.r 


loao 


Hie  two  “catch-all”  categories  of  SIC  2819. 
Industrial  Inorganic  Chemicals  and  SIC  2889, 
Industrial  Organic  Chemicals  consume  over 
one-half  of  the  total  energy  consumed  by 
SIC  28.  Hiese  two  groups  together  wl^  SIC 
2812,  Alkalies  and  Chlorine;  SIC  2822,  Syn¬ 
thetic  Rubber;  SIC  2873,  Nitrogeneous  Fer¬ 
tilizers;  SIC  2823,  Cellulosle  Man-made 
Fibers  (rayons);  SIC  2824.  Organic  Fibers. 
Noncellulosle  (nylon,  pcdyester,  acrylic); 
SIC  2821,  Plastics  Materials  and  Resins;  SIC 
2865,  Cyclic  Crudes  and  Intermediates,  Dyes. 
Organic  Pigments,  account  for  over  80  per¬ 
cent  of  the  total  energy  consumed  by  SIC  28. 
These  nine  four-digit  components  were  se¬ 
lected  for  analysis  In  depth  due  to  their 
substantial  Impact  on  the  aggregated  two- 
digit  Industry  target. 

In  order  to  demonstrate  fully  the  extremely 
heterogeneous  nature  of  this  Industry  and  to 
Illustrate  the  products  that  consumed  the 
quantities  of  energy  revealed  above,  the  fol¬ 
lowing  paragraphs  indicate  the  major  prod¬ 
ucts  or  product  classes  that  are  Includ^  In 
each  four-digit  classification. 

SIC  2812,  Alkalis  and  Chlorine,  Includes 
chlorine,  synthetic  sodium  carbonate  (soda 
ash),  sodium  hydroxide  (Caustic  Soda),  po¬ 
tassium  hydroxide  (caustic  potash),  and 
other  alkal. 

SIC  2813,  Industrial  Gases,  Including  acety¬ 
lene,  carbon  dioxide,  argon,  belliun,  hydro¬ 
gen,  nitrogen,  oxygen,  nitrous  oxide,  and 
other  industrial  gases. 

SIC  2816,  Inorganic  Pigments.  Includes 
titanium  pigments,  white  lead,  sine  odds 
pigments,  all  other  white  opaque  plgnrenta,' 
chrome  colors  (five  specified  plus  “other”), 
white  extends  pigments.  Iron  oxide  pig¬ 
ments,  colored  lead  pigments.  Iron  blues. 


pearl  essence,  carbon  blacks  (boire  i^nd  isn^i 
only),  ceramic  colors,  and  all  other  color 
pigments. 

SIC  2819,  Industrial  Inorganic  Chemicals, 
NJS.C.,  tn<fiude8  inorganic  adds  except  nitric 
and  phosphoric,  aluminum  oxide,  other 
aluminum  compounds,  potassium  and  sod¬ 
ium  compounds,  chemical  catalytic  prepara¬ 
tions,  reagent  and  hlgh-purlty  grades  of 
Inorganic  chemicals,  bromine,  caldum  hypo- 
chlorlte^  activated  carbon,  hydrogen  peroxide. 
Iodine,  mdcury,  phosphorus,  sulfur,  radio¬ 
active  lsot<q>es  and  radiation  sources  from 
non-AEC  plants,  and  32  spedfic  dasses  of 
other  inorganic  chemicals  plus  “all  other”. 

SIC  2821,  Plastics  Materials  and  Resins,  in¬ 
cludes  more  than  40  spedfic  categdies  of 
high  polymers,  with  hundreds  of  formula 
and  process  variations.  The  major  plastics 
and  resins  materials  Indude  poljrethylene 
(hl^-,  medium-,  and  low-density),  poly¬ 
propylene,'  ABS  (acrylonttrlle-butadleneety- 
rene) ,  PVC  (polyvinyl  chloride) ,  polystyrene, 
and  phenolics. 

SIC  2822,  Synthetic  Rubber,  Includes  SBR 
(styrene-butadiene  rubber),  polybutadiene, 
butyl,  polylBoprene,  KPT  (ethylene-propylene 
terpolymer),  nitrile  (butadlene-acrylonltrlle 
rubber) ,  neoprene,  chlorosulfonated  poly¬ 
ethylene,  polylsobutylene,  and  acrylic,  fiuoro, 
polysulfide,  and  silicone  elastomers.  Poly¬ 
urethane  rubbers  are  not  Included. 

SIC  2823,  Cellulosle  Man-made  Fiber,  In¬ 
cludes  yam.  staple,  and  tow  products  of  ace¬ 
tate,  viscose  rayon,  and  cuprammonlum 
rayon. 

SIC  2824,  Organic  Fibers,  Noncellulosle,  In¬ 
cludes  filament  yam,  textile  monofilaments, 
staple,  and  tow  made  of  n}rlon  (polyamide) , 


aerylte  aitd  moaaeryBe,  polyester,  polyolefin, 
saran.  spandsK,  ssililss,  vlnyon,  fluorocarbon, 
and  otheea.  Otassfiben  are  excluded. 

SKI  8881,  Blologloal  Products,  Includes 
Uood  and  blood  derivatives,  vaccines,  anti¬ 
gens,  antttoalDs,  tosolds,  toxins,  dla^ostlc 
substances,  and  other  biologies  for  human 
use  and  vaoclnss,  vtmses,  bacteiins,  serums, 
antltoKlnea,  toxoids,  diagnostics,  and  other 
biologies  for  veterlniury  use. 

SIC  8688,  Medlctnals  .  and  Botanleals  In¬ 
cludes  antlbkdlcs,  botanical  drugs,  naturally 
occurring  vitamins,  dmgs  of  Ruimi^i  origin 
and  many  other  organic  and  inorganic  dmgs 
sold  In  bulk  to  other  establishments. 

SIC  2834,  Pharmaceutical  Preparations,  In¬ 
cludes  both  ethlc^  (prescription)  and  pro¬ 
prietary  (over-th»-counter)  pharmaceutical 
preparatloiis  that  are  ready  for  human  or 
veterinary  use.  Included  are  many  types  of 
preparations  each  designed  to  act  on  one  of 
nine  broad  categories  of  human  ailments  or 
for  veterinary  use.  A  few  examples  of  the 
types  of  preparations  are  hormones,  anal¬ 
gesics,  antipyretics,  anticonvulsants,  tran- 
qulUsacs,  amphetamines,  and  barbiturates. 

SIC  2841,  Soap  and  Other  Detergents.  In¬ 
cludes  the  broad  categories  of  alkaline  deter¬ 
gents,  soi4>s.  synthetic  organic  detergents, 
heavy-duty  pboephate-based  detergents, 
heavy-duty  phosphate-free  detergents,  light- 
duty  detergents,  and  presoaks.  They  may  be 
In  ch4>,  flake,  granulated,  powdered,  spray- 
dried.  liquid,  paste,  or  bar  form,  and  are 
dasslfled  separately  for  household  and  non- 
boostimld  uee. 

SIC  2843,  Polishes  and  Sanitation  Goods, 
Includes  houertiold  bleacbes;  specialty  clean¬ 
ers  for  vrtndowB,  ovsne,  toilet  bowls,  wall¬ 
paper  and  walls,  rugs  and  upholstery;  dis¬ 
infectants,  household  ammonia;  nonpersonal 
deodorants;  dry  deeming  preparations; 
household  laundry  and  ^nlng  aids;  polishes 
for  automobiles,  furniture,  floors,  shoes,  and 
leather,  and  other  polishes  and  sanitation 
goods. 

SIC  2843,  Surface  Active  Agents,  Includes 
asstetemts  and  finishes  for  textiles  and  leather 
and  bulk  production  of  amphoteric,  anionic, 
cadonle,  and  nooloalc  surface  active  agents 
used  chiefly  as  detergents,  dispersing  agwits, 
emulslflers.  foaming  agents,  or  wetting 
agents. 

SIC  8844,  Toilet  Prepfuatlons,  Includes 
shaving  preparations,  perfumes,  toilet  water, 
cologiies,  hair  preparations  (Including  sham¬ 
poos) ,  denttfrlces,  creama,  lotions,  oils,  lip¬ 
stick,  rouge,  eye  preparations,  personal  de¬ 
odorants,  manicuring  preparations,  powder, 
hath  salts,  aiKl  other  cosmetics  and  toilet¬ 
ries. 

SIC  2851,  Paints  and  Allied  Products,  In¬ 
cludes  many  trade-sale  products  marketed 
as  exterior  c^-type  and  water-type  paints. 
Interior  oil -type  and  water-type  paints,  and 
lacquers.  Industrial  lacquers  and  other 
paints,  putty,  and  pilscellaneous  paint  prod¬ 
ucts.  Most  of  these  products  are  specially 
formulated  for  specific  applications. 

SIC  2861,  Gtun  and  Wood  Chemicals,  In¬ 
cludes  gtim  and  wood  turpentine  and  rosin, 
pine  oil,  charcoal,  natural  acetic  acid  and 
methanol,  natural  tanning  and  dyeing  mate¬ 
rials  and  chrome  tanning  mixture,  tall  oil, 
and  other  gum  and  wood  chemicals. 

SIC  2865,  Cyclic  Crudes  and  Intermediates. 
Includes  benzene,  toluene,  aad  xylene  derived 
from  coal-tar  distillation,  naphthalene, 
anthracene,  pyridine,  carbazole,  derivatives 
of  these  chemlcalB,  other  cyclic  Intermedi¬ 
ates.  synthetic  organic  dyes,  synthetic  or¬ 
ganic  pigments,  and  cyclic  (coal-tar)  crude 
products  such  as  light  oils,  coal-tar  acids, 
creosote  oil.  and  tar. 

SIC  2869,  Industrial  Organic  Chemicals, 
N.E.C..  Includes  a  diversity  of  products  such 
as  acetic,  chloroacetlc,  adipic,  formic,  oxalic, 
tartaric,  and  other  organic  acids  and  their 
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metal  salta;  chloral,  formaldehyde,  methyl- 
amine;  such  chlorinated  eolventa  as  carbon 
tetrachloride,  perchloroethylene  and  trlcho- 
loethylene;  many  polyhydrlc  alcohols;  many 
synthetic  perfume  and  flavoring  materials. 
Including  saccharine  and  vanillin;  cyclic  and 
acyclic  rubber  processing  chemicals,  many 
plasticizers,  synthetic  tanning  agents;  and 
many  other  organic  chemicals. 

SIC  2873,  Nltrogenotis  Fertilizers,  includes 
anhydrous  ammonia,  nitric  acid,  ammonium 
nitrate,  ammonium  sulfate,  ammonium 
chloride,  urea,  nitrogen  solutions,  and  fer¬ 
tilizer  materials  of  organic  origin. 

SIC  2874,  Phosphatlc  Fertilizers,  Includes 
phosphOTlc  acid  (from  phosphorus  and  from 
phosphate  rock),  normal,  enriched,  and 
concentrated  superphosphates,  ammonium 
phosphates,  nltrophosphates,  calcium  meta- 
phosphates,  defluorlnated  sup«phosphate 
and  phosphate  rock  (feed  grade),  and  other 
phosphatlc  fertilizer  materials. 

SIC  2876,  Fertilizers,  Mixing  Only,  includes 
fertilizers  mixed  from  pTirchased  fertilizer 
matMdals.  Complete  and  Incomplete  mixtures 
are  both  shipped  In  both  d^  and  liquid 
forms. 

SIC  2878,  Agricultural  Chemicals,  N.E.C., 
Includes  a^cultural  Insecticidal  prepara¬ 
tions,  such  as  those  containing  arsenic  com¬ 
pounds,  benzene  hexacdilcMdde,  DDT,  chlori¬ 
nated  hydrocarbon  pesticides,  organic  phos¬ 
phates,  botanical  products,  and  other  Insec¬ 
ticidal  materials;  agricultural  herbicldal 
preparations  containing  such  materials  as 
eodlum  arsenlte,  sodium  chlorate.  2,  4-D. 
6-T,  defoliants,  desslccants,  plant-growth 
regulators,  carbamates,  and  other  herbicides; 
agricultural  ftmglcldes;  soil  fumigants;  and 
household  and  Industrial  Insecticides,  repel - 
lants,  aittraotants,  rodentlcldes,  fiunlgants, 
and  others. 

SIC  2891,  Adhesives  and  Sealants,  Includes 
animal  glues,  protein  adhesives,  vegetable 
adhesives,  asphaltic  and  coal-tar  adhesives, 
and  other  nattiral  adhesives  based  on  gums. 
Bhellac,  silicates,  lacquers,  and  oleoresln. 
Synthetic  adhesives  include  epoxies,  phenol- 
Ics,  ureas,  vinyls,  celluloslcs,  acrylics,  poly¬ 
esters.  polyamides,  and  others.  Also  Included 
are  hot-melt  adhesives,  adhesive  films,  rub¬ 
ber  cement,  and  sealants  and  caulking  com¬ 
pounds  based  on  many  natural  and  synthetic 
polymers. 

3882.  Explosives,  Includes  such  ex¬ 
plosives  as  amatol,  azides,  nitrates  carbohy¬ 
drates,  oordlte,  merciiry  fulminate,  nitro¬ 
glycerin.  pentolltes,  picric  acid,  RDX,  tetryl, 
and  TNT  and  DNT.  Such  auxiliaries  as  blast¬ 
ing  caps,  fuse  powdw,  ftises,  and  well-shoot¬ 
ing  torpedoes  are  Included.  Products  of  gov¬ 
ernment  owned,  contractor-operated  plants 
are  not  Included. 

SIO  2893.  Printing  Ink,  Includes  letter- 
press,  lithographic,  and  offset  Inks  in  black 
and  coiar  for  news,  publication,  packaging, 
and  other  purposes;  gravure  inks  tor  pack¬ 
aging.  publloarion  and  other  gravure  Inks  tor 
packaging,  publication,  and  other  gravure 
uses;  flexogn^hic  inks  for  packaging  (paper, 
board,  film,  and  foil)  and  other  flexographic 
uses;  and  special  Inks  lor  textile,  screen  sten¬ 
cil.  and  other  printing. 

SIC  2805,  Carbon  Black,  Includes  carbon 
black  made  by  the  furnace  and  channel 
processes. 

SIC  2899,  Chemical  preparations.  NX.C., 
Includes  evaporated  salt,  saturated  and  un- 
saturated  fatty  adds,  tall  oil,  fatty  acids,  gel¬ 
atin  (except  ready-to-eat  desserts) ,  essential 
dls.  fireworks  and  pyrotechnics,  automottve 
chemicals,  concrete  curing  agents,  drilling 
mud  materials,  foundry  chemicals,  house¬ 
hold  tints  and  dyes,  insulation  products, 
metal -treating  oonqrounds,  on-treating  com¬ 
pounds,  rosin  and  other  sizes,  writing  and 
stamp  pad  Inks,  water-treating  c<Mnpo\mds, 
water-proofing  compounds,  embalming 
chemicals,  vitreous  enamel,  plating  com¬ 


pounds,  lighter  fiulds,  waxes  (except  pure 
petredeum  waxes),  and  other  Industrial 
chemical  ^redalttos. 

Energy  souroes  for  the  base  year  1973  tor 
SIC  38.  ehemleals  and  allied  products,  were 
as  follows: 


BtuXlO" 

Fuel  quantity  Pareent 


Coal . .  n.l 

Coke . 6.0  .2 

Distillate  fuel  oil.... _  93.8  S.0 

Uesidoal  fuel  oil. . .  131. 8  4. 3 

NstUTalgas . 1,648.0  63.3 

Other  fuels _  283. 3  9. 5 

Purchased  eleetiieity _  in.  3  1X3 

Self  ('enarated  eleecilcity -  11. 7  .4 

Total  anercy  oonsumed  (all 
fuels) .  xoe7.3  loao 


n.  cxn^EEiA  FOB  APmjcABiLrrT  or  fotential 

COKSOtVATlON  MZAStTRES 

The  data  cm  potential  conservation  meas- 
users  were  developed  freun  eeveral  major 
sovuces,  such  as:  (1)  Technical  literature  on 
advancing  technology,  (2)  calculations  of 
energy  consumption  in  new  processes,  (S) 
discusslcms  with  knowledgeable  specialists  in 
the  chemicals  Industry,  and  (4)  discussions 
with  engineering  construction  firms  special¬ 
izing  In  new  plant  construction.  These 
aouroes  also  provided  estimates  of  Increases  in 
energy  consumption  that  would  result  from 
environmental  control  systems,  occupational 
health  and  and  safety  control  systems,  shifts 
In  product  mix,  changes  In  available  raw  ma¬ 
terials.  and  other  special  circumstances. 

Practices  for  making  technical  and  eco¬ 
nomic  evaluations  differ  from  one  four-digit 
classifloatlon  to  another  and  fitun  one  com¬ 
pany  to  another  within  a  classification.  Ex¬ 
pert  Judgment  was  required  to  assess  actual 
Industry  practice  to  determine  the  proper 
Impact  of  each  oonservation  option  on  the 
resulting  component  goal. 

The  energy  conservation  options  that  were 
considered  may  be  broadly  classified  as  fol¬ 
lows: 

1.  Hous^eeplng  and  maintenance. 

2.  Procen  oontrcH  and  energy  balanclag. 

3.  Bqulpm^t  modification  or  replacement 
in  present  processes. 

4.  Building  of  new  plants  with  present  or 
new  technology. 

A.  TeehTuytofical  /seribUity.  The  following 
criteria  were  ueed  for  screening  all  four- 
digit  classifications  fOr  acoaptablllty  of  po¬ 
tential  ooneervaUon  meaaures.  These  criteria 
were  augmented  by  specific  considerations 
ai^licable  to  the  nine  four-digit  classlfioa- 
tlons  vdilch  were  studied  In  depth. 

1.  Can  the  technology  be  implemented  by 
January  1,  lOSOt 

2.  Bad  the  technology  been  demonstrated 
suitably? 

3.  Can  the  technology  be  applied  as  retro¬ 
fit? 

4.  Can  retrofit  be  accomplished  without 
excessive  shut-down? 

5.  Is  the  technology  size  limiting? 

6.  Is  the  measure  consistent  with  the  ne¬ 
cessity  to  reduce  use  of  natural  gas? 

7.  Is  the  teclmology  consistent  with  exist¬ 
ing  plans  of  Industry? 

B.  Sconomic  practicability.  The  economic 
screening  operation  was  based  on  the  fol¬ 
lowing  criteria: 

1.  Estimated  return  on  Investment:  (a) 
For  energy  conserving  equipment  and  plant 
modification:  (b)  for  competing  Invest¬ 
ment  opportunities  in  non-energy  conserving 
items. 

2.  Markets  and  marketing:  (a)  Company 
position;  (b)  growth  of  market. 

3.  Age  of  plant  and  process. 

4.  Technical  obsolescence. 

5.  Operating  rate. 


6.  Situational  criteria:  (a)  Downtime  In¬ 
volved  during  oonstructlon;  (b)  space  re¬ 
quired  for  proposed  equipment;  (c)  man¬ 
power  available  for  engineering  and  con¬ 
struction. 

ni.  CAPITAL  SPKNDING  DZCISIONS  AND 
FINANCING  CONSTRAINTS 

A.  Required  retvm  on  investments.  Since 
all  conservation  Investments  tor  the  purpose 
of  achieving  targets  by  January  l,  1980,  are 
short-term  Investments,  they  must  compete 
with  existing  short-term  competing  Invest¬ 
ment  opportunities  that  are  currently  re¬ 
turning  at  least  15  percent  after  taxes  In  the 
heavy  chemicals,  plastics,  and  ammonia  in¬ 
dustries. 

The  heterogeneous  nature  of  the  chemicals 
Industry  reqiUres  a  company  by  company 
analysis  to  determine  the  hurdle  rates  that 
technidoglcally  feasible  consMvation  meas¬ 
ures  must  exceed  on  calculated  rates  of 
return  on  Investment  to  be  able  to  compete 
with  other  Investment  opportunities.  Due  to 
the  increasing  costs  of  energy,  most  energy 
related  Investment  opportunltlee  have  lower 
risks  attached  to  them  and  can  generally 
compete  with  higher  risk  Investment  oppor¬ 
tunities. 

B.  Capital  spending  priorities.  Almost  all 
large  companies  have  well  defined  criteria 
to  guide  Investment  decisions.  They  range 
from  simple  payout  estimates  to  sophisti¬ 
cated  discounted  cash  flow  analysis  depend¬ 
ing  upon  the  amount,  duration,  and  either 
specified  or  Implied  risks  of  making  a  profit 
from  the  expenditure. 

After  allocation  of  available  capital  to 
mandatory  Investments  such  as  air  and 
water  pollution  control,  plant  maintenance, 
conversion  to  fuels  other  than  natural  gas, 
strategic  Investments,  and  occupational 
safety  and  health  requirements,  each  omn- 
pany  has  Its  own  criteria  for  allocation  of 
remaining  funds,  which  may  be  due  at  least 
to  some  of  the  following  differences  amcmg 
companies  In  SIC  38: 

1.  Differing  patterns  of  product  process 
Integration. 

2.  Differences  in  proprietary  processes. 

3.  Differences  In  raw  materials  and  proc¬ 
essing  for  the  same  product. 

4.  Differing  geographic  locations  relative  to 
markets. 

5.  Differing  fuels  available  and  costs. 

6.  Differing  state  regulations  on  environ¬ 
ment,  energy,  occupational  health  and  safety. 

7.  Differing  patterns  of  Integration  tor  en¬ 
ergy  conservation. 

Because  of  these  differences  and  the  lack 
of  firm  data  on  the  declalon  process,  the 
chemical  and  allied  products  Industry  does 
not  lend  Itself  to  any  easy  economic  analy¬ 
sis  of  how  energy  prices  snd  appllcahle  hurdle 
rates  effect  estimated  goals  at  the  four-digit 
level. 

Most  companies  permit  energj'  related 
projects  to  use  reasonable  forecasts  of  fu¬ 
ture  energy  pricee.  Project  life,  however.  Is 
either  explicitly  or  intuitively  kept  rela¬ 
tively  short  to  reduce  risk.  This  short  life, 
or  course.  Is  normal  practice  for  Improve¬ 
ments  to  old  plants,  but  seems  Inappropriate 
for  application  to  newer  plants.  On  the  other 
hand  many  companies  permit  sll^tly  longer 
payout  periods,  or  lower  return  on  Invest¬ 
ment  than  normal  for  low  Investment  energy- 
related  projects.  However,  large  Investments 
must  meet  the  ame  criteria  as  any  other 
corporate  Investment. 

All  companies  fboe  the  high  costs  of  bor¬ 
rowed  funds,  the  uncertainties  of  energy 
price  forecasts,  and  tte  uncertainty  of  pub¬ 
lic  policy  and  fedsnl  and  local  lequlations 
as  they  vpgij  to  the  duratton  of  benefits 
to  be  obtained  by  energy  conservatlim  pro¬ 
gram.  Each  conqiany's  economic  evaluation 
takes  these  Into  account,  but  in  general  large 
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chemical  companies  assume  a  6  or  In  some 
cases  a  10  year  project  life  for  other  than 
new  plants. 

IV.  POTENTIAL  ENERGY  CONSERVATION  RCEAS- 

URES  AND  EFFORTS  TO  REDUCE  USE  OF  PETRO¬ 
LEUM  PRODUCTS  AND  NATURAL  GAS 

A.  Potential  measures  identified.  The  tar¬ 
get  support  documents  which  are  available 
iot  examination  at  the  locations  and  times 
specified  In  the  body  of  this  notice  contain 
details  of  the  consideration  of  potential  en¬ 
ergy  conservation  measures.  This  appendix 
will  discuss  only  the  major  aspects  of  the 
assessment. 

All  four-digit  classifications  were  evalu¬ 
ated  for  application  of  energy  conservation 
activities  In  the  following  categories: 

1.  Reducing  excess  air  in  firing  steam  boil¬ 
ers  and  process  beaters. 

2.  Increasing  maintenance  (traps  and 
tanks)  and  insulation  on  steam  systems. 

3.  Increasing  recovery  of  waste  heat  from 
process  steam  and  stack  gases. 

4.  Recovering  wastes  for  fuel  values. 

5.  Optimizing  process  controls  with  respect 
to  energy  saving  at  higher  energy  costs. 

In  addition  the  nine  four-digit  classifica¬ 
tions  that  consume  over  80  percent  of  the 
energy  used  in  the  chemical  and  allied  prod¬ 
ucts  industry  were  analyzed  in  greater 
depth. 

Major  potential  conservation  opportuni¬ 
ties  were  identified  In  the  following  nine 
components.  A  capsullzed  form  of  the  find¬ 
ings  Is  included  but  a  more  Informative 
treatment  is  contained  in  the  target  sup¬ 
port  documents. 

1.  SIC  2812.  alkalies  and  chlorine.  Energy 
savings  can  be  achieved  in  new  plants,  and 
in  the  use  of  metal  anodes,  hydrogen  re¬ 
covery,  modified  diaphragms,  expandable 
electrodes,  changes  In  cell  geometry,  addi¬ 
tional  stages  in  caustic  evaporators,  and 
combined  steam -electric  generators.  Most 
plants  now  operating  on  natural  gas  have 
installed  standby  facilities  for  use  of  liquid 
fuels.  Since  most  plants  are  on  the  Oulf 
Coasts,  the  shortage  and  high  cost  of  coal 
preclude  its  use. 

2.  SIC  2819,  industrial  inorganic  chemicals. 
The  heterogeneous  mix  of  chemicals  in  this 
group  is  pH-oduced  by  simple  and  unsophis¬ 
ticated  processes.  The  newest  technology  is 
likely  to  be  employed  only  in  new  plant  con¬ 
struction.  Improved  housekeeping  and  in¬ 
creased  use  of  waste  energy  emerge  as  the 
most  feasible  conservation  measures. 

3.  SIC  2821,  plastic  materials,  syntheUe 
resins,  and  non-vulcanizable  elastomers.  Con¬ 
verting  from  solution  processes  to  bulk  poly¬ 
merization,  increasing  the  conversion  of 
monomer  to  polymer;  and  replacing  slurry 
or  solution  processes  for  manufacture  of 
hlgh-denslty  polyethylene  with  newer  gas- 
phase  polymerization  are  the  major  meas¬ 
ures  for  conservation.  Housekeeping  improve¬ 
ments,  systems  (^timlzation,  increased  in¬ 
sulation  of  piping  and  buildings,  reuse  of 
hot  water,  improved  solvent  recovery,  revised 
drying  methods  can  also  result  in  energy 
savings. 

4.  SIC  2822,  synthetic  rubber  (vulcaniz- 
able  elastomers).  Using  emulsion  processes 
Instead  of  current  solution  processes  for  pro¬ 
duction  of  SBR  (styrene-butadiene  rubber) 
which  accounts  for  about  62  percent  bf  the 
volume  of  products  in  this  component  is  a 
major  conservation  measure.  Additional  sav¬ 
ings  are  achievable  through  the  use  of  spe¬ 
cial  catalysts  and  new  solvents. 

5.  SIC  2823.  eellulosie  man-made  fibers. 
Conservation  measures  include  Improved 
housekeeping,  better  planning  and  schedul¬ 
ing.  Since  a  significant  decrease  in  the  out¬ 


put  of  this  component  is  expected  by  1980, 
no  new  plants  are  planned,  nor  is  mtich  de¬ 
velopment  of  new  processes  expected. 

6.  SIC  2823,  synthetic  fibers,  except  cellu- 
losie.  While  existing  plants  can  use  improved 
housekeeping,  better  planning  and  schedul¬ 
ing,  new  plants  can  show  savings  in  energy 
consumption  of  up  to  about  30  percent  with 
better  layout,  better  design  more  efficient 
process  equipment,  better  waste  beat  re¬ 
covery,  pressure  let-down  turbines,  and  bal¬ 
ancing  of  high  and  low  pressure  steam 
mains. 

7.  SIC  2865,  cyclic  (coal  tar)  crudes,  and 
cyclic  intermediates,  dyes,  and  organic  pig¬ 
ments  and  toners.  Conservation  measures  in¬ 
clude  use  of  improved  housekeeping,  engi¬ 
neering  improvements,  and  major  process 
restructuring  or  introduction  of  new  tech¬ 
nology.  Switching  from  natural  gas  to  liquid 
or  solid  fuels  represents  an  economic  pen¬ 
alty,  due  to  lower  firing  efficiency  but  does 
not  significantly  affect  energy  usage.  Most 
firms  are  conditioned  to  and  are  preparing 
to  switch  to  liquid  fuels.  No  company  inter¬ 
viewed  is  switching  to  solid  fuel. 

8.  SIC  2869,  industrial  organic  chemicals, 
not  elsewhere  classified.  Conservation  efforts 
should  include  housekeeping,  upgraded  effi¬ 
ciency  of  boiler  houses  and  steam  systems, 
better  maintenance,  and  shutting  down 
equipment  Instead  of  idling.  Pressxu-e  let¬ 
down  energy  recovery  measures,  recovery  and 
use  of  off-gasses  containing  usable  energy 
content.  Improved  heat  recovery  through 
heat  exchangers,  improved  process  control 
instrumentation,  and  Improved  solvent  re¬ 
covery  sjrstems  were  also  identified  as  con¬ 
servation  measures. 

9.  SIC  2873.  nitrogenous  fertilizers.  New 
ammonia  plant  designs  which  operate  at  a 
lower  pressure,  more  efficient  compressors, 
more  complete  recovery  of  waste  beat  and 
use  of  more  efficient  refrigeration  circuit  are 
major  potential  conservation  measures.  Older 
ammonia  plants  can  recover  beat  from  stack 
gases  of  the  reformer  furnaces,  and  also  re¬ 
cover  hydrogen  from  purge  gas  by  cryogenic 
techniques.  Since  production  of  ammonia 
consumes  98  percent  of  the  total  energy  in 
this  component  industry,  conservation  meas¬ 
ures  affecting  ammonia  plants  are  crucial. 

B.  Industry  efforts  to  reduce  use  of  pe¬ 
troleum  products  and  natural  gas.  ITie  chem¬ 
ical  and  allied  products  industry  has  recog¬ 
nized  the  need  for  substituting  liquid  fuels 
wherever  possible  for  natural  gas  and  in  most 
companies  this  is  under  way.  On  the  basis 
of  cost  there  seems  to  be  little  advantage 
for  using  new  intrastate  gas  instead  of  a 
liquid  fuel,  but  certain  advantages  still  make 
natural  gas  the  more  attractive  fuel,  mainly 
its  clean  burning  characteristics.  However, 
most  companies  in  the  chemical  industry 
who  were  dependent  on  natural  gas  have  in¬ 
stalled  or  are  installing  facilities  for  alterna¬ 
tive  fuels,  primarily  liquid  petroleum  prod¬ 
ucts.  Even  though  a  few  companies  have 
announced  plans  for  converting  to  coal,  few 
such  conversions  can  be  expected  before 
January  1, 1980. 

V.  PROPOSED  TARGET  DEFINITION 

A.  Component  goals.  There  was  insuffi¬ 
cient  valid  energy  consumption  data  avail¬ 
able  on  this  Industry  to  complete  develop¬ 
ment  of  the  effect  of  special  circumstances 
prior  to  the  publication  of  proposed  targets 
on  November  2,  1976.  Work  on  this  industry 
continued  following  the  publication.  As  a 
result  only  the  net  target  was  available 
for  publication  and  was  annoimced  on  No¬ 
vember  2,  1976,  In  the  Fedbial  Registbi. 
This  was  based  on  the  following  net  com¬ 
ponent  goals. 


8IC-t8,  ChemioaU  and  allied  products; 
initial  energy  efjloiency  goals  by  industry 
dlassifloation 


BIC  Industry  Net  goals 

(percent) 


2812  Alkaliee  and  chlorine . . . 8.8 

2813  Industrial  gases _ _  8. 1 

2816  Inorganic  pigments _  8. 4 

2819  Industrial  inorganic  chemicals, 

n.e.c _  4.1 

2821  Plastics,  synthetic  resins,  etc _  17.9 

2822  Synthetic  mbber _  24. 8 

2823  Cellulosic  manmade  fibers _  10. 8 

2824  Synthetic  organic  fibers,  ex  eel- 

lulosic _ _ 22.7 

2831  Biological  products — NA _ 

2833  Medicinal  chemicals  and  botan-  ,0  o 

icals— NA . 

2834  Pharmaceutical  preparations — NA— 

2841  Soap,  detergents,  etc _ _  15. 3 

2842  Specialty,  cleaning,  polishing,  sani¬ 

tation  _ _ _  13. 7 

2843  Surface  active  agents,  etc _  13. 1 

2844  Perfumes,  cosmetics,  etc _  14. 5 

2851  Paints,  varnishes,  ItKjquers,  etc _  11.6 

28(il  Gum  and  wood  chemicals. _ _  10. 1 

2865  Cyclic  (coal  tar)  crudes,  etc -  18. 9 

2869  Industrial  organic  chemicals,  n.e.c..  17. 0 

2873  Nitrogeneous  fertiliiers . . .  15. 1 

2874  Phosphatic  fertilisers -  28. 2 

2875  Fertilirers,  mixing  only -  22. 4 

2879  I’esticides  and  agricultural  chem¬ 
icals,  n.e.c _  15. 2 

2819  Adhesives  and  sealants - -  10.0 

2892  Explosives _ _  *'•  2 

2873  Prfiiting  ink . 0-5 

2895  Carbon  black . 39.4 

2899  Chemicals  and  chemical  prepara¬ 
tion,  n.e.c - - - - -  IS- 5 

Pro))osed  SIC-28  net  target -  16. 0 


B.  Proposed  two-digit  net  target.  Energy 
usage  in  the  target  year  Included  usage  of 
energy  to  meet  special  circumstances  when 
the  target  was  originally  published.  The  en¬ 
ergy  use  was  determined  for  the  proposed 
net  target  by  analyzing  each  four-digit  clas¬ 
sification  against  all  energy  conservation 
measures  screened  for  technological  feasi¬ 
bility  and  economic  practicability.  These 
component  goals  were  then  aggregated  into 
the  two-digit  Industry  tiirget  using  the  com¬ 
ponent  total  energy  consumptions  as  weight¬ 
ing  factors.  The  production  Increase  between 
1972  and  the  target  year  was  then  utilized 
to  calculate  the  resulting  total  energy  use 
in  1980. 

C.  Special  circumstances  effect.  Since  the 
impact  of  special  circumstances  was  not  sep¬ 
arately  identified  in  setting  the  proposed 
target,  only  the  net  target  was  published. 

VI.  FINAL  TARGET  DEFINITION 

A.  Comments  and  impact  on  proposed  tar¬ 
get.  Testimony  given  at  the  public  hearing, 
held  on  December  7,  1976,  in  Washington, 

D.C.,  and  written  comments  raised  several 
Issues  which  have  been  considered  before 
final  target  for  SIC  28  were  established. 

Some  comments  expressed  concern  about 
the  reliability  of  estimates  imderlying  the 
base  year  1972,  the  improvement  estimated, 
for  January  1,  1980,  and  the  percentage  goals 
derived  for  specific  component  industries. 
PEA  has  carefully  reviewed  the  data  avail¬ 
able  to  it  in  the  light  of  these  concerns  and 
concludes  that  no  new  data  were  offered 
which  would  change  the  SIC-28  Industry 
target  as  proposed. 

Nearly  all  commenters  noted  that  if 
changes  in  the  underlying  data  occur  before 
January  1,  1980,  the  target  fcH-  the  Industry 
Should  be  modified.  While  there  is  no  dis¬ 
puting  this  concern,  it  should  be  noted  that 
Section  374  of  the  EPCA  provides  a  mecha¬ 
nism  for  the  subsequent  modification  of 
establishing  targets. 

Some  comments  noted  either  directly  or 
by  implication  that  both  available  capital 
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and  available  manpower  could  limit  progress 
in  energy  conservation.  While  FEA  recognizee 
the  relevance  of  such  limiting  factors,  it  be¬ 
lieves  that  a  realistic  assessment  of  what 
could  be  achieved  by  Industrial  eetabllsh- 
ments  has  been  made.  In  particular  FEA 
recognizes  that  the  priority  position  of 
energy-conservation  investments  relative  to 
other  uses  of  capital  may  differ  from  com¬ 
pany  to  company  as  well  as  over  time  with 
an  individual  company. 

Industrial  commenters  seem  uniformly 
concerned  that  the  component  goals  which 
were  aggregated  as  an  Industry-sdde  target 
would  be  applied  indiscriminately  to  their 
own  industries  or  companies.  The  FEA  is 
only  charged  srith  setting  a  voluntary  target 
for  an  SIC  code  industry.  The  component 
goals  are  not  directly,  applicable  to  either 
component  Industries  or  Individual  com¬ 
panies. 

B.  Final  targett.  After  the  proposed  net 
target  was  published  for  comment,  FEA 


a  further  review  ot  the  underlying 
data  with  particular  regard  to  the  Impact  of 
special  drcumstancee.  As  a  result  of  this 
review  the  Initial  estimates  of  energy  usage 
for  the  nine  major  four-digit  classifications 
were  modified  and  the  estimated  energy  con¬ 
sumption  required  to  meet  special  circum¬ 
stances  was  determined.  Special  circum¬ 
stances  applicable  to  SIC  28  were  found  to 
Include  the  following: 

1.  Energy  consumption  required  by 
measures  to  comply  with  mandated  environ¬ 
mental  and  occupational  safety  and  health 
regulations. 

2.  Energy  consumption  related  to  non- 
dlscretlonary  changes  in  the  quality  of  raw 
materials. 

3.  Energy  consumption  related  to  changes 
In  product  mix  cauwd  by  outside  sources. 

The  following  table  Illustrates  the  data  on 
1980  energy  usage  and  the  allocation  of 
energy  for  special  circumstances  for  the 
four-digit  classifications. 


Annualised 
rate  of 
energy 
usage  hv 
SIC  2t  on 
Jan.  1, 1980 
(in  tiuads) 
igu  Btu 


With  1072  energy  usage  and  manage¬ 
ment  _  4. 80 

With  maximum  feasible  energy  (gross) 
conservation  (but  not  consideration 

of  special  circumstances) _  3  99 

For  energy  conservation  (offset),  in¬ 
cluding  energy  requlremuits  for 
environmental  systems,  changes  in 

product  mix.  etc _  .  13 

With  maximum  feasible  energy  (net) 
conservation,  including  energy  re¬ 
quirements  for  environmental  sys- 
terms  changes  in  product  mix,  etc _ 4  12 


The  following  Is  the  energy  efficiency  im¬ 
provement  target  set  by  FEA  for  SIC  28 : 

Percent 


Gross  target  (based  on  maximum 
energy  efficiency  achievable  without 
consideration  of  special  circum¬ 
stances  or  conditions  of  the  indus¬ 
try)  . - . .  17 

Offset  (required  for  special  Industry 

circumstances  and  conditions) _  3 

Net  target  (based  on  maximum  energy 
efficlency  achievable  with  oozuddera- 
tlon  of  special  circumstances  and 
conditions)  _  14 


AppENon  E:  Statement  or  Basis  and  Jcsti- 
nCATION  POa  THE  ENERCT  ErPICIENCT  Im- 
PXOVXMEIfT  TAXGET  FOR  SIC  29— PETROLEUM 
AND  Coal  Pboducts 

Z.  INDCSTST  DXaCalPTION  AND  ENERCT  BASE 

The  petroleum  and  coal  products  Industry 
is  made  up  of  companies  engaged  in  refining 
petroleum,  manufacturing  paving  and  roof¬ 
ing  materials,  and  compounding  lubricating 
oils  and  greases  from  purchased  materials. 
This  Industry  la  identified  as  Standard  In¬ 
dustrial  Classification  (SIC)  29.  The  industry 
may  be  further  divided  into  five  four -digit 
SlC  product  dasslflcatlons  which  are  listed 
below  with  the  figures  on  energy  consump¬ 
tion  by  each  claasificatlon  for  the  1972  base 
year: 


SIC 

Industry 

1972 
energy 
eonsnmed 
I0<t  Bto's 

Percent 
of  total 

2911 

Petrolmm  refinery . . 

2,934.30 

98.0 

2051 

Paving  mix  and  blocks _ 

Asphalt  felts  end  matings.. 
LoorieaUng  oUeand  greases. 

26.07 

.9 

2052 

10.29 

2002 

5.4C 

0 

2099 

Prodnets  ot  peSrolram  and 

coal _ _ _ _ 

7.50 

.3 

Totals . 

.  2,092.62 

100.0 

The  following  paragrsqihs  Indicate  the 
slgnlfloant  products  that  are  Included  in 
each  of  the  SIC  categories. 

SIC  2911,  petroleum  refining,  comprises 
establishments  primarily  engaged  In  produc¬ 
ing  gasoline,  keroeene*  distillate  fuel  oils, 
residual  fuel  oils,  lubricants,  and  other  prod¬ 
ucts  from  cnxle  petroleum  and  its  fractlcna- 
tlon  products  by  use  of  straight  distillation 
of  crude  oil,  redlstUlatlon  ot  Intermediate 
products  so  produced,  plus  further  cracking 
of  heavy  moleculea  ard  by  othw  processes. 

SIC  2961,  paving  mixtures  and  blocks,  oom- 
prisea  establishments  primarily  engaged  In 
manufactintng  asphalt  and  tar  paving  mix¬ 
tures,  and  paving  blocks  made  ot  asi^ialt. 
creoeoted  wood,  and  various  oompoeltiona  of 
asphalt  or  tar  with  other  materials. 

SIC  2062,  asphalt  felts  and  coatings,  com¬ 
prises  Industries  engaged  In  manufacttuing 


Final  estimates  of  energy  consumption  by  industry  component 

I960  merty  (Mge 


Class 


2812 

2813 

2814 
2819 
2821 
2822 

2823 

2824 
283 


2844 

28fil 

2861 

2865 

3809 


AlkalioB  and  ohlcrliip _ _ 

Industrial  gasM _ 

Inorganic  pixments _ 

Industrial  inorfanic  chemicals,  n.e.c . 

Plastics,  synthetic  reBins,  etc _ _ 

Synthetic  rubber _ 

Cellnlasic  manmade  fibers _ 

Synthetic  organic  fibers,  ex  cellulosic _ 

Pfaannaoenticals _ _ _ 

2841  Soap,  detereents,  etc _ _ 

2842  Specialty,  cleaning,  poUsfainc,  sanitation _ 

2843  Sorfaoe  active  agents,  etc _ 

Perfumes,  cosmetics,  etc _ 

Paints,  varnishes,  lacqusrs,  stc _ _ 

Qnm  and  wood  chsmieais _ _ _ 

Cyclic  (coal  tar)  crudes,  etc.. . . 

_  Industrial  orxanic  chemicals,  n.e.c _ 

2873  Nitregeneous  fertilizers . . . . 

2874  Pboepbatic  fertilizers . — 

Fertilizers,  mixing  only _ 

Pesticides  and  iwricultural  chemical,  n.e.c. . 

Adhesives  and  sealants _ _ _ 

Explosives . . 

Printing  ink _ _ 

Carbon  black _ _ 

Chemicals  and  chemkaUi  preparation,  n.e.c. 


2875 

2879 

2891 

2892 

2893 
9805 
2890 


Totals  (rounded) . 


ifl 

With  1960 
tsehnafogy  groas 
(lOu  Bui’s) 

ebeumetanee!! 
(ion  Bui'S) 

364.0 

235.0 

7 

111.0 

102.0 

<1 

00.0 

oao 

8 

581.0 

549.0 

20 

255.0 

iiao 

2 

76.6 

,  62.8 

3 

58.0 

50.7 

1 

273.0 

216.0 

5 

147.0 

111.0 

7 

49.7 

49.2 

2 

14.3 

11.9 

<1 

17.0 

14.5 

<1 

11.0 

lae 

<1 

29.8 

25.7 

1 

•  6 

8.5 

<1 

204.0 

235.0 

5 

1,674.0 

1,383.0 

34 

383.0 

303.0 

23 

167.0 

128.0 

9 

16.7 

11.6 

1 

.52.4 

40.7 

4 

17.0 

14.3 

1 

00.2 

45.8 

2 

3.3 

2.8 

<1 

63.4 

37.0 

2 

66.2 

54.1 

2 

4,80a0 

a,98ao 

130 

81C-t6,  ckemioals  and  allied  products — isUtial  mod  revised  energy  efficiency  goals  by 

industry  and  subclass 


SIC  component  name 


Qn> 


Revised  gash  (percent) 


Om 


Oo 


3812  Alkalies  and  chlorine . 

2813  Industrial  gasee _ 

2810  Inorganic  pigments _ _ _ 

2819  ladnstrlsl  inorganic  chemicals,  not  elsewhere  ( 

2821  Plastics,  synthetic  rsdns,  ate _ _ _ _ 

2822  Synthetic  rubber _ j - - - 

2623  C^ulosic  man-made  fibers _ _ _ 

2824  Synthetic  organic  fibers,  ex  eellolosic - - 

2831  Biological  products... _ _ _ _ _ ... _ _ 

2833  Medicinal  chemicals  and  botanicals _ 

2834  Pharmaceutical  preparatious . . 

2841  Soap,  detergents,  etc _ _ _ _ 

2842  Bpeehdty,  cleaning,  pohshing,  sanitation . . 

2843  Soifaoe  active  ago^  etc _ 

2844  Perfumes,  eoemetica,  etc _ _ _ 

2851  Paints,  vamishee,  labqaers,  etc - - 

2W  Onm  and  wood  dienucalB . . . . 

2865  Cyolie  (coal  tar)  erodaa,  etc _ _ _ _ _ _ 

2869  Indnstrial  organic  chemioals,  not  elsewhere  claarified - 

yS72  Nitrogeneous  fertiUzeix _ _ ___.. 

2874  Pbosphatic  fertilisers _ 

2875  Fartinzeri,  mixing  cnly _ _ _ 

2879  Pestieides  and  agilowural  chemicals,  not  alaewbere 

clasailicd _ _ _ _ _ _.._ _ _ _ _ _ 

2891  Adhesives  and  sealants _ 

2802  Explosives. 

2893 


PiftUng  ink . . . . . 

2805  Carbon  black _ _ — 

2609  Chemicals  and  ehemical  preparation,  not  alaewhsn 


Total  28. 


8.8 

>64 

>11.1 

8.1 

8.2 

69 

8.4 

>.1 

>8.3 

4.1 

>2.2 

>6.6 

17.9 

>10.7 

>17.7 

24.8 

*•12.8 

>>n.2 

lat 

*109 

>12.6 

23.7 

>19.1 

>30  7 

19.9 

30.0 

*4.7 

15.3 

15.0 

19.1 

13.T 

14.0 

10.8 

13.3 

169 

14.7 

14.5 

lOO 

109 

11.6 

10.8 

16  2 

10.1 

104 

11.4 

18.9 

>18.4 

>20.1 

17.0 

>16.9 

>17.4 

16.1 

160 

20.9 

19.2 

160 

263 

22.4 

32.3 

26.1 

16.9 

14.9 

22.3 

lae 

64 

16.0 

202 

30.3 

33.8 

9.6 

9.1 

15.2 

39.4 

365 

41.0 

n.6 

n.9 

207 

169 

M.1 

169 

1  Or— a  net  goal  which  inelndea  energy  required  fcr  1  11  ilrniafil 
a  groae  goal  with  no  eoneideraUoa  for  offsetting  eircumstanoea. 

■  Estimates  that  were  modified  by  addithmal  eattmatea  and  data. 

*  »-*<•"***-  that  had  been  modified  by  additional  dates  and 

*  Not  elsowbers  clawified. 


syateeas and  ohangM  In  prodnetkm  mix;  Oo- 
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asphalt  and  other  saturated  felts  In  roll  or 
shingle  form,  either  smooth  or  faced  with 
grit,  and  In  manufacturing  roofing  cements 
and  coatings.  . 

SIC  2992,  lubricating  oils  and  greases,  com¬ 
prises  establishments  engaged  In  blending, 
compounding,  and  rerefinlng  lubricating  oils 
and  greases  from  purchased  mineral,  animal, 
and  vegetable  materials.  This  component 
ships  about  20  percent  of  all  lubricating  oils 
and  greases  and  the  balance  essentially  is 
shipped  by  the  SIC  2911  petroleum  refining 
component. 

SIC  2999,  petroleum  and  coal  products, 
not  elsewhere  classified,  comprises  establish¬ 
ments  manufacturing  fuel  briquettes,  boul- 
ets,  packaged  fuel,  powdered  fuel,  and  other 
similar  products.  The  largest  element  is  cal¬ 
cined  petroleum  coke  used  for  producing  in¬ 
dustrial  electrodes  for  steel  and  aluminum 
producers. 

Because  it  accounts  for  98  percent  of  en¬ 
ergy  consumption,  the  petroleum  refining 
component  (SIC  2911)  is  the  primary  focus 
for  potential  energy  conservation  within  the 
petroleum  and  coal  products  industry.  En¬ 
ergy  sources  for  the  petroleum  refining  com¬ 
ponent,  SIC  2911  in  1972  were  as  follows: 


Souri-e 

Quantity 

Percent  of 
total  Btu's 

DistiilaU'  fuel  oil . 

<  12.25 

0.90 

Residual  fuel  oil . - 

Liquefied  petroleum 

>  106.85 

8.60 

gas . 

>36.76 

1.85 

Natural  gas . 

*2,851.30 

.16.86 

Refinery  gas . . 

*2.886.30 

;».84 

Refinery  coke . . 

*30,767 

11. 62 

f'.oal . - . 

*929 

.28 

Electricity . 

*  61.  as 

2.65 

Purchased  steam - 

<92.79 

1.40 

Totals - - 

‘2,934.3 

100.00 

1 1.000  bbl/d. 

» 1,000,000  standard  ft*  d 

•  Short  tons  per  day. 

•  1,000,000  kWh./d. 

»  Times  10'>  Btu’s. 

n.  CRITERIA  FOR  APPLICABILITY  OF  POTENTIAL 
CONSERVATION  MEASURES 

A.  Technological  feasibility.  Each  poten¬ 
tial  conservation  measure  was  first  evaluated 
according  to  the  following  criteria  to  deter¬ 
mine  if  it  was  technologically  feasible: 

1.  Has  the  measure  been  demonstrated  in 
newly  designed  plants? 

2.  Has  the  measure  been  demonstrated  in 
retrofit  installations? 

3.  Is  the  technology  still  in  development 
with  no  prospect  for  use  befcM'e  January  1, 
1980? 

4.  Are  there  any  technical  limitations  re¬ 
lated  to  size  of  plant? 

5.  Does  industry  accept  the  measure  as 
fully  demonstrated? 

6.  Does  the  potential  measure  satisfy  en¬ 
vironmental  requirements? 

Those  potential  measures  which  satisfied 
these  Initial  criteria  were  then  measured 
against  the  following  time  constraints: 

1.  What  is  the  total  lead  time  required 
for  installation  and  operation? 

2.  What  shut-down  time  is  required  in 
existing  plants  for  retrofit  installation  or 
tle-ln? 

3.  What  resources  in  special  materials  and 
manpower  are  required? 

4.  Is  the  measure  consistent  with  plans  of 
the  industry  to  conserve  energy? 

5.  Is  the  measure  consistent  with  the  pos¬ 
sibility  of  curtailment  of  natural  gas? 

B.  Economic  practicability.  Each  measure 
that  satisfied  the  above  criteria  was  then 
evaluated  according  to  the  following  eco¬ 
nomic  criteria: 

(a)  How  much  energy  would  be  invest¬ 
ment  save? 

(b)  What  Is  the  value  of  the  energy  saved? 

(c)  What  non-energy  benefits  and  cost 
occur? 


(d)  How  large  an  Investment  is  required 
including  all  retrofit  costs? 

(e)  What  are  the  associated  risks? 

(f)  Wm  the  rates  of  return  vary  from  one 
installation  to  another? 

Measures  that  passed  screening  requirements 
were  then  used  to  determine  the  industry 
target. 

nl.  CAPITAL  SPENDING  DECISIONS  AND  FINANCING 
CONSTRAINTS 

A.  Required  return  on  investments.  Insuf¬ 
ficient  capital  in  the  petroleum  and  coal 
products  industry  is  available  lor  all  invest¬ 
ments  with  risk  adjusted  rates  of  return 
above  the  industry’s  long-term  cost  of  capi¬ 
tal.  Energy  conservation  investments  must, 
therefore,  compete  with  other  investment 
opportunities  for  a  limited  amount  of  avail¬ 
able  discretionary  capital.  Oonservatlon  in¬ 
vestment  opportunities,  for  the  short-term 
target  of  January  1,  1980,  must  compete  with 
capital  investment  having  an  after  taxes  re¬ 
turn  of  about  20  percent  (hurdle  rate) .  Small 
and  undiversified  refiners  report  even  higher 
hurdle  rates.  While  long-term  investment  re¬ 
turns  may  be  based  on  the  long-term  aver¬ 
age  cost  of  capital  within  the  industry, 
short-term  investments  must  insure  higher 
rates  of  return  to  be  attractive  as  discretion¬ 
ary  investments. 

B.  Capital  spending  priorities.  In  addition 
to  the  insufficient  supply  of  capital  within 
the  petroleum  and  coal  industry  for  discre¬ 
tionary  investment",  higher  priorities  for  in¬ 
vestment  are  often  assigned  to  projects  other 
than  energy  conservation,  such  as  the  fol¬ 
lowing  : 

1.  Plant  maintenance.  The  return  on  plant 
maintenance  is  equal  to  the  return  on  the 
entire  plant  but  some  maintenance  replace¬ 
ments  can  be  made  with  more  efficient  com¬ 
ponents. 

2.  Conversion.  Shortage  of  natural  gas  have 
raised  the  priority  of  conversion  installations 
to  a  very  high  level. 

3.  Refinery  capacity  expansion.  Expansion 
in  refinery  capacity  can  be  a  very  attractive 
investment  on  existing  sites.  The  limited 
number  of  sites  available  for  expansion  also 
make  such  expansions  attractive. 

4.  Project  completion.  The  return  on  in¬ 
vestments  on  projects  already  started  can  be 
viewed  as  including  the  returns  on  money 
already  spent  on  such  projects.  Large  cost 
escalations  on  existing  projects  often  pre¬ 
empt  funds  desired  for  other  uses. 

6.  Government  regulations.  Government 
regulations  mandate  expenditures  for  lead 
phaseout  and  pollution  control. 

6.  Sour  crudes.  The  increasing  necessity  of 
using  crude  with  higher  sulfur  content  man¬ 
dates  significant  expenditures  in  refinery  de¬ 
sulfurization  equipment. 

7.  Strategic  investments.  Where  timing  is 
essential  to  achieve  the  expected  return, 
funds  for  energy  conservation  may  be  pre¬ 
empted. 

VI.  ASSESSMENT  OF  POTENTIAL  ENERGY  CONSER¬ 
VATION  MEASURES  AND  EFFORTS  TO  REDUCE  USE 

OF  PERTOLEUM  PRODUCTS  AND  NATURAL  GAS  • 

This  appendix  will  only  discuss  the  major 
aspects  of  the  assessment  of  potential  energy 
conservation  measures.  A  detailed  treatment 
of  all  the  potential  measures  which  were  con¬ 
sidered  is  given  in  the  target  support  docu¬ 
ments  which  are  available  for  examination  at 
locations  and  times  specified  in  the  body  of 
this  notice. 

A.  Potential  measures  identified. — SIC  2911, 
petroleum  refining.  Sixteen  basic  categories 
of  potential  conservation  measures  were  iden¬ 
tified  for  the  petroleum  refining  industry. 
Within  these  categories,  approximately  90 
specific  measures  were  considered  for  techno¬ 
logical  feasibility  first  and  subsequently  for 
economic  practicability  as  explained  earlier. 
The  basic  categories  are  listed  below : 
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1.  Improvement  In  process  heater  efficien¬ 
cies. 

2.  Improvement  in  boiler  efficiency. 

3.  Steam  system  improvements. 

4.  Heat  exchanger  applications. 

5.  Air  coolers. 

6.  Insulation. 

7.  Improvement  in  fractionation  efficiency. 

8.  Improvement  in  pump  and  compressor 
efficiency. 

9.  Vacuum  system  improvements. 

10.  Pressure  energy  recovery  from  process 
streams. 

11.  Instrumentation  and  computer  control. 

12.  Process  heat  integration. 

13.  Miscellaneous  process  developments  and 
modified  operating  techniques. 

14.  Refinery  loss  control. 

15.  Improved  waste  heat  recovery. 

16.  Housekeeping  measures. 

SIC  2951,  paving  mixtures  and  blocks. 
Nine  basic  categories  of  potential  conserva¬ 
tion  measures  were  identified  for  the  paving 
mixtures  and,  blocks  component: 

1.  Reduced  moisture  content  of  aggregate. 

2.  Improved  efficiency  of  aggregate  heating 
and  drying. 

3.  Reduction  in  mixing  temperatures. 

4.  Reduction  in  the  use  of  diesel  oil  as  a 
truck  bed  release  agent. 

5.  Reduction  in  the  use  of  cutbacks. 

6.  Use  of  coal  to  fire  dryers. 

7.  Waste  heat  recovery. 

8.  Mix  recycling. 

9.  General  housekeeping  and  loss  control. 

SIC  2952,  asphalt  felts  and  coats.  Four 

major  potential  measures  were  identified  for 
the  asphalt  felts  and  coats  component: 

1.  General  housekeeping. 

2.  Improved  furnace  combustion  control. 

4.  Low-energy  content  fume  control. 

SIC  2992,  lubricating  oils  and  greases.  Pour 

major  potential  measures  were  identified  as 
follows  for  lubricating  oils  and  greases  com- 
ponet : 

1.  General  housekeeping. 

2.  Heat  recovery  projects. 

3.  Better  oll/sludge  separation. 

4.  New  process  techniques. 

Several  additional  measures  were  Identified 
for  lubricating  oils  and  greases  compound¬ 
ing: 

1.  General  housekeeping. 

2.  Insultation  of  tanks  and  buildings. 

3.  Improved  kettle  designs. 

4.  Improved  beat  recovery. 

SIC  2999,  miscellaneous  products  of  pe¬ 
troleum  and  coal.  Since  this  is  a  “catchair* 
category  covering  many  products,  attention 
was  focused  on  the  major  activity  which 
is  the  manufacture  of  calcined  petroleum 
coke.  Four  major  measures  were  analyzed 
for  this  component: 

1.  Better  control  of  combustion  and  gen¬ 
eral  housekeeping. 

2.  Recycle  of  fines  to  improve  gas  emls- 
slvity. 

3.  Process  modifications. 

4.  Waste  heat  recovery. 

B.  Efforts  to  reduce  consumption  of  pe¬ 
troleum  products  and  natural  gas.  Natural 
gas  curtollments  are  already  a  major  factor 
in  some  geographic  areas,  and  risks  of  cur¬ 
tailment  have  encouraged  early  investment 
in  oil-fired  capability  in  the  petroleum  in¬ 
dustry.  Some  refining  companies  have  indi¬ 
cated  that  their  use  of  purchased  gas  could 
be  ended  by  1980.  It  is  estimated  that 
about  60  percent  of  the  lining  industry 
will  have  oil  firing  capability  by  1980  com¬ 
pared  to  about  20  percent  in  1972. 

Conversion  from  natural  gas  has  several 
Important  consequences  for  the  refining  in¬ 
dustry.  First,  there  is  a  loss  of  energy  effi¬ 
ciency  of  3  to  6  percent  as  a  result  of  chang¬ 
ing  to  less  efficient  converted  units.  In  addi¬ 
tion  where  low  cost  natural  gas  contracts 
are  not  met  because  of  allocation  quotas, 
energy  prices  will  rise  dramatically  due  to 
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use  of  stendby  fuels.  CouTenlon  Installa¬ 
tions  compete  for  scarce  coital  resources 
with  energy  consenratlon  proposals.  How¬ 
ever,  unit,  downtime  for  conversion  Installa¬ 
tions  allows  time  for  conservation  Installa¬ 
tions  also  without  any  Incremental  loss  of 
production.  Conversion  of  oil-  or  gas-fueled 
process  units  to  coal  fuel  Is  presently  con¬ 
sidered  Impractical  because  of  the  relatively 
small  sizes  of  process  units  which  make  ooal 
firing  Impractical  and  also  because  most 
processes  used  In  petroleum  refining  require 
more  precise  temperature  control  than  It  Is 
possible  to  achieve  with  coal  fired  units. 

V.  paoposxD  TABGwr  oanmnoN 

A.  Component  goals.  The  detailed  evaliu- 
tlon  of  the  best  available  Information  re¬ 
sulted  In  the  ft^owlng  gross  energy  efficiency 
Improvement  goals  for  each  of  the  four- 
digit  clasffificatlons  In  SIC  39: 

Componewf 

goal 

SIC:  {percent) 

2911  Petroleum  raining _  19.4 

2951  Paving  mixtures  and  blocks.  4V.  9 


2963  Asphalt  felts  and  coatings.  26. 0 
2993  Lubricating  oils  and  greases  26. 0 
2999  Mlsoellaneous  products  of 

petroleum  and  ooal _  26. 6 

B.  Proposed  two-digit  gross  target.  The 
two-digit  overall  gross  target  for  the  petro¬ 
leum  and  ooal  products  Industry  was  derived 
by  calculating  the  weighted  average  of  the 
component  goals  In  reig>ect  to  the  total  en¬ 
ergy  consumed  by  each  conqmnent  for  the 
year  1972.  The  Bureau  of  Mines’  data  for 
1973  for  Input  volume  and  energy  consumed 
was  utilized  for  SIC  2911  since  the  Biureau 
of  Cmisus*  data  on  energy  consumption  pub¬ 
lished  every  five  years  does  not  include  data 
on  fuels  prddnced  and  consumed  In  the  same 
plant.  Census  of  Manufactures’  data  was 
tised  for  the  othw  four  ecnnponents  as  col¬ 
lected  In  1971  without  adjusting  to  1973. 
’The  error  Introduced  is  negligible  since  only 
3  percent  of  the  total  energy  In  SIC  29  was 
consumed  by  these  four  components.  Calcu¬ 
lations  and  data  for  the  gross  target  develop¬ 
ment  are  provided  below: 


Orots  target  development 


nCNe. 

an 

an 

38« 

2893  mo 

A-bess  year  meigy  osa  M  M* 

Bta _ 

31918 

a.fr 

19.  a 

8.40  T.8 

B-oomponeat  goals _ 

18.4 

<7.0 

28.0 

».0  368 

■iSi 

A  times  B. ...... _  _ 

H9Q8 

1.320 

482 

la  Hi 

'  Tk= gross  energy  improvement  target  =-^^2-=  19.7  pet.;  nae  20.0  pet. 


C.  Special  eireutnstanees  eUeet.  The  refin¬ 
ing  Industry  represented  by  SIC  3911  was 
fully  evalxiated  for  special  circumstances 
which  would  affect  the  Industry  target.  The 
evaluation  of  the  other  four-digit  classifi¬ 
cations  did  not  yield  as  much  usable  data. 
The  component  offsets  due  to  special  cir¬ 
cumstances  were  developed  from  the  results 
of  available  data.  and.  where  data  was  sparse, 
by  technical  Jut^ement.  The  result  was  the 
development  of  the  frfilowlng  offsets  to  the 
gross  oon^nent  goals: 


(In  percent) 


Sir  2911  Oroos  oomponent  goal .  19. 4 

(a)  Debit  for  more  energy  to  refine 

the  erode  mix  projected  for 

Janoary  1, 1980 -  2. 8 . . 

(b)  Debit  for  additional  water  pollu¬ 

tion  eontrol  energy . . .  (')  . . 

(e)  Debit  for  additional  air  poUotion 

eontrol  energy - -  4.7 . 

(d)  Debit  for  leaser  effieien<»  of  pro»' 
eea  onita  eonverted  nozn  nat¬ 
ural  gas  to  heavy  liquid  tael . 3 . — ■ 


Subtotal  debits . .  7. 8  —7. 8 

Net  component  goal .  ll.< 


gnpeesipt) 

SIC  2961  gross  eomponent  goal . 

Debit  allowanoe^peoial  eireomstanoes.. 

■”io 

<7.0 

-*10 

Net  oomponent  goal . . . . 

410 

310 

Debit  for  Hr  and  water  pofintfon  eoo- 

n.6 

-17.8 

Net  oomponent  goal . . . 

7.8 

SIC  2992  gross  oomponent . . . 

Debit  allowanoe/speoial  eiroumstanoes.. 

10 

310 

-*10 

Net  oomponent  goal . . 

3ao 

SIC  2999  gross  oomponent  goal _ 

Debit  allowanee^peeial  eireomstanoes. . 

10 

318 

-*10 

318 

I  Negligible. 

*  An  allowance  was  established  in  lieu  of  data  for  special 
ircurostancM  on  the  basis  of  technical  judgement. 


D.  Proposed  two-digit  net  target.  Hie  pr<^x»ed  net  target  for  SIC  29  was  developed  In  a 
similar  manner  to  the  proposed  gross  target  but  utilizing  net  oomponent  goals  as  developed 
above. 


Net  target  development 


- 

SIC  No. 

Total 

2911 

2961 

3962 

2998 

3m 

A-base  year  energy  use  la  lO** 

3,904.8 

31tf7 

19.  a 

140 

7.8 

3,990 

B-net  oompooeBt  goals . 

11.0 

43 

7.8 

a 

at 

T.« 

A  times  B - - - - 

84,  on 

1.080 

MB 

HO 

184 

S6, 5M 

•  T,-net  energy  efllcieiiey  hnprovemeart  — — “U  Pot.  twfst.' 
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VI.  PINAL  TABGXT  DBFINITIOH 

A.  Comments  and  impact  on  proposed  tar¬ 
get.  Comments  on  the  draft  target  were  re¬ 
ceived  at  a  public  hearing  conducted  by  reA 
on  December  2.  1976,  and  additional  written 
comments  were  subsequently  received  by 
MIA.  Where  many  comments  addressed  simi¬ 
lar  issues,  they  have  been  summarized  and 
answered  as  a  group.  All  the  comments  re- 
feired  to  the  SIC  3911,  petroleum  refining 
component,  except  one  which  addressed  the 
SIC  2952,  asphalt  felts  and  coatlng^s  com¬ 
ponent.  During  the  public  comment  period, 
there  wwe  a  number  of  questions  concerning 
the  difference  between  the  target  proposed 
under  the  EPCA  program  and  the  target  es¬ 
tablished  under  the  prior  FKA/DOC  indus¬ 
trial  MDolency  program.  The  16  percent  tar¬ 
get  established  imder  the  latter  program  is 
a  gross  target  set  In  1974,  and  the  Impact  of 
special  elrcumstances  was  not  Isolated.  ’The 
proposed  offsets  for  special  circumstances 
cover  essentially  the  same  type  of  operations 
as  the  industry  program.  The  final  offsets 
develc^Md  later  In  this  document  retain  this 
Identity.  The  net  target  value  can  be  more 
ea^y  understood  If  It  Is  considered  to  be  the 
wault  of  measured  energy  use  divided  by 
measured  units  of  production  to  yield 
a  ratio  of  energy  units  in  Btu  per  production 
unit  to  compare  arlth  the  base  year  ratio. 

Sopw  comments  Indicate  concern  that 
some  Individual  companies  would  be  unable 
to  achieve  the  target  reduction  in  energy 
cansumptlon.  The  target  is  a  weighted  aver- 
***  reflects  a  goal  for  the  entire  SIC  29 
industry.  The  target  Is  not  intended  to  repre¬ 
sent  a  maximum  or  a  minimum  effort  by  any 
particular  company. 

The  fact  that  some  firms  have  been  more 
aggressive  than  othme  In  completing  energy 
ccmservatlon  Installations  prior  to  the  base 
year  1973  was  pointed  out  In  many  oom- 
menta  ’The  ccmtiibtuions  of  the  conserva¬ 
tion  measures  to  the  target  did  take  recog¬ 
nition  of  that  fact  In  order  to  evolve  a  mean¬ 
ingful  target  value. 

Setting  targets  on  the  basis  of  a  specific 
Btu  per  barrel  Improvement  for  a  refinery 
was  proposed  by  some  commenters  In  place 
ot  a  percentage  target.  WhUe  this  suggestion 
has  theoretical  merit.  It  would  be  cumber- 
8(»ne  to  iqiply  because  of  the  need  to  estab¬ 
lish  ac»ne  standard  on  an  Industry  wide  basis. 
For  this  reason,  as  well  as  to  provide  consist¬ 
ency  with  the  targets  for  other  Industries, 
the  percentage  method  was  chosen. 

Many  comments  pointed  out  the  value  of 
the  adjustment  factors  utilized  In  the  Ameri¬ 
can  Petroleum  Institute  voluntary  reporting 
system  form.  The  API  system  Is  emnprehen- 
slve  and  provides  adequately  for  changing 
conditions.  It  Is  the  opinion  of  PEA  that  Its 
target  setting  procedure  uses  similar  and 
fully  adequate  factors  for  determining  offsets 

While  the  development  of  the  draft  target 
value  was  made  without  consideration  of  any 
future  legislative  actKm  to  provide  financial 
incentives  fOr  the  installation  of  energy  sav¬ 
ing  measures,  passage  of  such  legislation 
would  certainly  require  a  re-examlnstion  of 
the  target.  Such  review  is  provided  for  bv 
section  374(d)  of  EPCA. 

Some  commenters  pointed  out  the  possi¬ 
bility  that  current  progress  In  conservation 
was  accomplished  by  Installing  the  easiest 
and  least  expensive  measures  first,  leaving 
the  more  difficult  and  expensive  measures  to 
the  future.  This  situation  was  recognized  by 
PEA  while  setting  the  draft  target  values. 

It  Is  apparent  that  some  commenters  mis¬ 
understood  the  original  proposed  target  as 
to  whether  the  petroleum  Industry  compo¬ 
nent  goal  was  based  on  Input  or  output  to  the 
refinery.  Since  the  petroleum  refining  indus¬ 
try  measures  energy  use  In  Btu’s  per  barrel  or 
feedstock  fed  Into  the  refinery,  and  since  thla 
method  1^  used  in  the  voluntary  Industry  r«- 
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porting  program.  FKA^  target  la  based  on  In¬ 
put  activity  to  the  refinery. 

Some  comments  remarked  that  the  per¬ 
centage  emphasis  placed  on  housekeeping  as 
a  potential  conservMon  measure  was  too 
great  while  others  siiggested  it  was  too  small. 
After  re-examining  the  detailed  data  ob¬ 
tained  from  the  industry,  FEA  concluded 
that  the  proposed  figiue  was  reasonable  since 
no  new  data  of  a  substantive  natiue  was  pre¬ 
sented.  Similarly,  a  divergence  of  opinion  was 
received  on  the  potential  contributions  to 
energy  conservation  of  process  heat  integra¬ 
tion  and  new  capacity  additions.  Again  no 
change  was  felt  to  be  Justified  in  the  original 
evaluation  results,  since  no  substantive  data 
was  submitted  to  correct  the  proposed  figrure. 

Some  concern  was  voiced  on  the  selectioa 
of  10,000  Btu  per  kwhr  as  the  conversion  fac¬ 
tor  for  electricity.  This  value  includes  the 
heat  energy  to  generate  the  electricity.  The 
voluntary  program  sponsored  by  API  uses 
this  same  conversion  factor*  The  3.412  Btu 
per  kwhr  factor  is  used  only  with  Brmeau  of 
Census  data  and  is  the  theoretical  beat  con¬ 
tent  ol  one  kwhr. 

One  comment  suggested  rejecting  the  in¬ 
clusion  of  loss  recovery  as  an  energy  efBciency 
improvement  measure.  Since  loss  recovery 
represents  a  yield  improvement  rather  than 
an  energy  efficiency  Improvement  it  la  sug¬ 
gested  by  PBA  that  loss  recovery  should  im¬ 
prove  in  energy  efficiency,  t  is  obvious  that 
loss  recovery  as  practiced  in  the  industry  re- 
qidres  a  different  type  of  technology  than 
that  normally  applied  to  energy  efficiency  im¬ 
provement  in  manufacturing  processes.  In 
addition,  the  possibilities  of  abusing  the  item 
if  used  as  a  credit  against  efficiency  are  sig¬ 
nificant. 

Much  controversy  surrounds  the  values  as¬ 
signed  as  offsets  for  such  items  as  product 
mtr  Changes,  feed  quality  changes,  lead 
phase-down,  and  environmental  control  re¬ 
quirements.  It  is  therefore,  important  to  ad¬ 
dress  the  many  valuable  comments  received 
on  this  subject.  Offset  values  are  by  defini¬ 
tion  highly  variable  and  are  not  under  the 
control  of  the  Industry.  Since  the  net  target 
value  is  the  result  of  subtracting  the  total 
offsets  from  the  gross  target  it  is  necessary 
to  examine  the  comments  received  on  par- 
tlciilar  offsets. 

(a)  Crude  mix  changes:  An  Increase  in 
offset  value  from  2.8  percent  to  8.0  percent 
was  considered  Justified  In  the  light  of  com¬ 
ments  rec^ved  on  company-specific  crude 
import  projections.  Crude  slate  changes  can 
be  influenced  by  factors  not  wholly  imder 
the  control  of  the  industry,  but  current  in¬ 
dustry  projections  sulfur  levels  and  heavi¬ 
er  avowge  crude  mix  were  used  In  the  ad¬ 
justment  as  a  rational  basis  for  considering 
the  future  average  quality  of  crude. 

(b)  Gasoline  lead  levels:  It  now  appears 
that  an  overall  lead  level  of  0.5  oc  per  gallon 
will  be  in  effect  by  1980  indicating  a  severe 
energy  consumption  penalty  of  about  4  A 
percent  which  can  be  partially  reduced  by 
the  use  of  a  government  approved  non-lead 
octane  Improver,  to  about  3.0  percent.  Any 
major  change  in  these  factors  will  result  in 
a  significant  change  in  energy  consumption 
in  the  industry  by  the  target  date. 

(c)  Air  pollution  control:  Industry  com- 
menters  seriously  questioned  the  4.7  percent 
offsets  proposed  for  air  pollution  control  as 
being  too  high.  This  calculation  was  based 
on  a  specified  mix  of  sulfur-removal  and  tail¬ 
gas  scrubbing  processes  being  Installed  by 
1980.  On  review.  It  was  decided  that  the  in¬ 
creased  use  of  energy  efficient  processes 
would  reduce  the  amount  of  energy  con¬ 
sumed.  and  the  offset  was  reduced  to  3.1 
percent. 

(d)  Conversion  from  natural  gas:  No 
change  was  Justlfled  In  this  offset  value,  and 
It  remained  at  OA  percent. 

(e)  In  addition  some  consideration  was 
given  to  an  offset  for  product  mix  and  de¬ 


mand  changes.  Changes  In  the  production  of 
light  products  such  as  gasoline,  and  reduc¬ 
tions  in  Imparts  projected  for  1980  will  gen¬ 
erally  require  additional  energy  for  refining. 
A  continuing  success  in  yearly  Improvement 
in  motor  car  fuel  mileage  is  assumed  as  a 
basis  for  the  1980  projections,  and  it  was 
concluded  that  no  major  offset  would  result 
from  product  nrUx  changes  over  and  above 
the  offset  already  accounted  for  as  a  crude 
mix  change  effect. 

No  offset  was  considered  appropriate  for 
demand  changes. 

The  final  offset  totals  for  SIC  2911  are: 

Percent 


Crude  mix  changes - ± —  3.0 

Lead  phase-down -  3. 0 

Air  pollution  control - -  2. 1 

Conversion  from  natural  gas -  0. 3 


Total  . . . . -  «-4 

Use _  8.0 

One  comment  on  8IC  2952,  (asphalt  felts 
and  coatings)  expressed  concern  that  suffi¬ 
cient  recognition  be  awarded  to  necessary 
non-dlscretionary  offsets  for  this  Industry, 
including  new  energy  intensive,  pollution 
control  requirements  and  changes  in  raw 
materials  specifications.  Recognition  was 
given  in  the  final  offset  value  for  this  com¬ 
ponent  to  account  for  these  factors. 

B.  Final  target  value.  While  the  evaluation 
of  comments  resulted  in  some  reallocation 
of  offset  values,  the  total  value  of  offsets  re¬ 
mained  unchanged  from  the  draft  target 
value.  There  were  no  comments  received  and 
evaluated  that  resulted  in  any  change  in  the 
gross  target  value  and  therefore  It  remained 
at  20  percent.  The  8  percent  offsets  for  SIC 
2911  was  then  applied  to  the  entire  SIC  29 
Industry  due  to  the  overwhelming  weight  of 
energy  consiuned  by  that  component. 

The  impact  of  the  gross  target  of  20  per¬ 
cent  on  the  Industry  total  ocmsumption  of 
energy  in  1980  as  compared  to  1972  is  as  fol¬ 
lows  for  SIC  29 : 

(1972  refining  energy 685,400  Btu/bbl.) 

1972  total  eonsmnptioo  at  685,400  Btu/bbl  and  11.7 
Mklbbl  refining  lnp<it»2.99X10<*  Btu. 

1980  Total  eonsomption  at  80  pct.X68S,400  Btu,7>bl  and 
15.7  MMbbl  (SIC  2911  portion- 98  pet. 


548,300X  15.7X  10*X  365 
0.96 


=  321X10uBta. 


It  is  seen  that  while  refinery  input  is  in¬ 
creased  by  34  percent  from  11.7  MMBPD  to 
15.7  MMBPD  that  the  total  energy  oonsump- 
tion  will  increase  only  by  73  percent  from 
2.99  quads  to  331  quads. 

The  gross  energy  savings  in  the  target  year 
alone  with  achievement  of  the  30  percent 
target  would  be: 

(20  pctX885,400)  X15.7X10b<365 
o!98~  “ 

03X  10>*  B  tu's—  0.8  quads 
The  final  SIC  28  two-digit  target,  therefore, 
was  arrived  at  as  follows: 


Pweant 


OroM  target  (baaed  on  maximnni  eiMrgy 
efficiency  achievable  without  conaideratioo 
of  special  circumstanees  or  oonditioua  of  the 

industry) _ _ 

Offset  (required  for  special  industry  oitcum- 

stances  and  oonditioua) _ 

Net  target  (based  on  maximum  efficiency 
achievable  with  consideration  of  special 
circumstances  and  conditions) _ 


20 

I 

12 


Apfkkdix  F:  Statement  or  Basu  akd  Jnsn- 

nCATION  rOK  THE  ENXEOT  KrtlClEWCT  Im- 

pbovemxnt  Takget  roa  SIC  32 — Stone. 
CxAT,  AND  Glass  Pxoducts 

I.  INDUSTET  DESCKIPTION  AND  XNEBGT  BASE 

The  stone,  clay,  and  glass  products  In¬ 
dustry.  Standard  Industrial  ClasslflcatitHi 


(SIC)  32,  is  a  grouping  of  37  four-digit  prod¬ 
uct  classifications.  The  following  table  il¬ 
lustrates  the  apiwoxlmate  energy  consump¬ 
tion  for  each  of  the  four-digit  classifications 
d.uring  the  base  year: 


1972  energy 

8IC  Industry  conanm^.  Percent 

US>  Bin's 


3241  Hydraulic  cement . .  504.8  34.5 

UUss  products: 

3211  Flat -  70.2  48 

3221  C^ontainer _  150. 9  lU  S 

3229  I'nessed  and  blown. _  79.0  5.4 

3296  Mineral  wool _  61.3  8.5 

3231  Purchased  glass _  17.0  1.2 

3274  Lime . . 106.0  7.3 

Structural  clay  products:. 

3251  Brick  and  tile _  92.9  6.4 

32M  Products,  NEC _  27.9  1.9 

Cfooerete  products: 

3271  Block  and  brick _  10.6  La 

3272  Products,  NEC _  32.6  2.2 

3273  Ready  mix  concrete...  82.0  6.6 

3275  Oypeum _  49.2  3.4 

Uefrac  lories: 

3255  Clay .  25.6  L7 

3291  Nonclay _  13.6  .9 

3297  Abrasives _  27.2  2.6 

Whileware  products: 

3253  Wall  aqd  floor  tile _  7.2  .5 

3261  Plumbing  fixttuea _  0. 7  .7 

3262  Vitreous  china _  3. 3  .2 

Earthenware.. _  3.0  .2 

3264  Electrical  porcelain _  7.4  .5 

3269  Pottery,  NEC _  4  7  .3 

Mineral  produeta: 

.3281  Cut  stone _  6. 1  .4 

3292  Asbestos _  16.6  LI 

3293  Gaskets . 7.4  .6 

3295  Minerals _  27.9  L9 

3299  Produeta,  NEC _  9.9  .7 


Energy  sources  for  SIC  32  in  1072  were: 


Form  of  energy 

10**  Bta  Peneot  of 
total 

Fueloil _ _ 

146.  S 

10 

NatunU  gaa - 

811.6 

56 

Cosl,  eoke - 

268.1 

18 

Eleetricity _ _  .. 

102.  S 

7 

Other.. _ _ 

131.6 

9 

Totol _ _ _ 

L46Lt 

100 

While  these  product  claestflcatloDa  rely  on 
a  variety  ot  manufacturing  proceeaes,  simi¬ 
larities  among  products  or  proceesea  per¬ 
mitted  the  grouping  of  the  27  four-digit 
classifications  Into  the  following  nine  major 
categories  to  facilitate  the  required  analysis: 

1.  Hydraulic  cement.  SIC  3241  Includes 
companies  primarily  engaged  in  manufactur¬ 
ing  hydraulic  cement,  including  portland. 
natural,  masonry,  and  posaoian  cements. 

2.  Gloss  products.  SIC  3221. 8211, 3229,  3296. 
and  3231  group  companlss  engaged  in  the 
manufacture  ot  glass  and  glassware  Includ¬ 
ing  fiat  glass,  glass  containers,  mineral  wool 
(including  fiberglass  insulation),  and  prod¬ 
ucts  made  from  purchased  glam. 

3.  Lime.  SIC  3274  describee  companies 
which  manufacture  quicklime,  hydrated  lime, 
and  ‘‘dead-bumed”  dolomite  from  limestone, 
dolomite  ^eUs.  or  other  substances. 

4.  Structural  clay  products.  SIC  3251  and 
3259  includes  manufacturers  of  brick  and 
structural  clay  title,  and  clay  sewer  pipe. 

5.  Concrete  products.  SIC  3273,  3271,  and 
3272  includes  companies  which  manufacture 
concrete  building  block  and  mlck  and  other 
products  from  cement  and  aggregate;  and 
companies  which  manufacture  and  deliver 
Portland  cement  concrete  in  a  plastic  and 
unhardened  state. 

6.  Gypsum.  SIC  3275  Includes  manufactur¬ 
ers  of  plaster,  plasterboard,  and  other  prod¬ 
ucts  composed  wholly  or  chiefly  of  gypsum. 

7.  Refractory  and  abrasive  products.  SIC 
3255,  3297.  and  3291  Includes  companies 
which  manufacture  clay  and  nonclay  refrac¬ 
tories  and  abrasive  products. 

8.  Whiteware  products.  SIC  3261,  3264,  3253, 
3269,  3262,  and  3263  Include  companies  which 
manufacture  china  and  earthenware  articles. 
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porcelain  electrical  supplies,  and  ceramic 
wall  and  floor  tile. 

9.  Minerai  products.  SIC  3996,  3992,  3981, 
3993,  and  3299  Include  companies  which  man¬ 
ufacture  gaskets,  compression  packings, 
molded  packings,  oil  seals,  mechanical  seals, 
commodities  composed  wholly  or  chiefly  of 
asbestos  (except  asbestos  paper),  and  other 
nonmetalllc  mineral  products,  as  well  as 
companies  which  oponate  without  a  mine  or 
a  quarry  and  specialize  In  crushing,  grinding, 
pulverizing,  cm’  otherwise  preparing  clay,  ce¬ 
ramic,  and  refractory  minerals  and  companies 
which  cut,  shape,  and  flnlsh  marble,  granite, 
slate,  and  other  stone  for  building  and  mis¬ 
cellaneous  uses. 

n.  CRITZBIA  rOB  AFPUCABILITT  OW  POTZNTIAl. 

CONSnVATION  MKASUBBS 

A  large  number  of  potential  energy  con¬ 
servation  measures  were  considered.  Bach 
potential  measure  was  evaluated  In  regard 
to  Its  acceptance  on  the  basis  of  technologi¬ 
cal  and  economic  feaslhlllty.  The  measures 
which  were  screened  and  the  results  of  -the 
screening  process  are  given  In  Section  IV 
btiow. 

A.  Technological  feasWlity.  Each  poten¬ 
tial  conservation  measmw  was  evaluated  ac- 
ocwdlng  to  the  following  criteria  to  deter¬ 
mine  if  It  was  technologically  feasible: 

*1.  C!ould  the  measure  be  Implemented  in 
time  to  have  an  Impact  on  eneregy  consump¬ 
tion  by  January  1.  1980? 

2.  Could  the  meastire  provide  slgnlflcant 
energy  savings  within  an  Industry  com¬ 
ponent:  would  such  savings  have  an  Im¬ 
pact  on  SIC  32  energy  consumption? 

3.  Has  the  measure  been  demonstrated 
commercially  In  the  U.S.  by  1976  (If  It  re¬ 
quired  slgnlflcant  process  modifications  or 
equipment  additions),  or  has  the  measure 
been  dMnonstrated  commercially  In  a  for¬ 
eign  coimtry? 

Each  measure  was  fxu’ther  screened 
against  the  following  criteria: 

1.  Could  the  measure  lower  the  quality  of 
the  product  produced  to  an  unmarketable 
level? 

2.  Could  the  measure  decrease  production 
rates  to  a  noncompetitive  level? 

3.  Could  the  measure  cause  an  qndesirable 
Interaction  with  other  measures? 

B.  Economic  practicabiHtif.  An  after-tax 
discounted-cash-flow  return  on  investment 
analysis  based  on  the  following  assumptions 
was  used  to  evaluate  the  economic  practi¬ 
cability  of  those  technically  feasible 
measures: 

1.  Project  life  was  fixed  at  10  years  (with 
some  exceptions). 

2.  A  single  Initial  ciq>ital  Investment  was 
assumed. 

3.  A  stralght-llne  depreciation  rate  over 
the  life  of  the  project  was  allowed. 

4.  Fuel  costs  were  set  at  82.60/mllllon  Btu 
for  fossil  fuels  and  87.60/mllllon  Btu  equiv¬ 
alent  for  electrical  power. 

.  5.  xmiees  otherwlM  specifically  Identified 
as  a  substantial  change,  all  changes  In  cost 
of  labor,  power,  maintenance,  and  supplies 
were  considered  to  be  offsetting  and  to  result 
in  negligible  changes  In  operating  costs. 

6.  A  60  pwcent  effective  federal  and  state 
tax  rate  was  used,  and  all  other  taxes  and 
tax  credits  were  assiuned  to  be  offsetting  or 
negligible. 

7.  The  hurdle  rate  for  return  on  Invest¬ 
ment  (BOI)  was  set  at  16  percent  baaed  on 
Indus^  practice. 

Several  other  sln^llfylng  assumptions 
were  Implicit  In  the  return  on  Investment 
analysis.  Production  capacity  and  operating 
dollars  were  assumed  to  be  constant.  The 
Installed  capital  cost  of  a  proposed  project 
was  based  on  costs  of  actual  projects  com¬ 
pleted  in  the  1974-1976  period  or  engineering 
esttmatss  of  the  Installed  ooets  where  actual 
project  data  were  not  available. 

The  return  of  Investment  analysis  produced 
a  set  of  soonomlcally  feasible  conservation 
measures. 


m.  CAPiTAi.  sraNSDve  dbcibions  awb 
nWAMCINa  CONSTBADTrS 

The  set  of  technically  and  economically 
feasible  measures  was  further  screened  for 
the  availability  of  eiqiltal  within  SIC  32  to 
obtain  an  optimum  set  of  measures  upon 
which  to  base  the  target.  The  results  of 
the  return  on  Investment  analysis  are  out¬ 
lined  first  In  this  section  and  then  the 
availability  of  capital  Is  considered.  The  re¬ 
sults  of  this  final  screening  are  those  mea¬ 
sures  discussed  In  Section  IV 

A.  Required  return  on  investments.  Most 
of  the  technically  feasible  energy  conser¬ 
vation  measures  fell  Into  one  of  two  groups. 
In  the  first  group,  the  rate  of  return  was 
above  25  pwoent,  a  figure  substantially  In 
excess  of  the  Industry  hurdle  rate  of  16  per¬ 
cent.  The  other  group  contained  potential 
mectsures  whose  calculated  rate  of  return 
was  imder  6  percent.  These  latter  measures 
were  not  economically  practicable.  In  the 
few  situations  where  the  calculated  return 
on  Investment  was  close  to  the  16  percent 
hurdle  rate,  the  sensitivity  of  the  ROI  to  the 
assumed  ciq>ital  Investment  was  examined 
In  the  final  assessment  of  the  economic 
feasibility  of  a  given  energy  conservation 
measure. 

B.  Capital  spending  priorities.  The  next 
question  that  was  considered  In  arriving  at 
an  evaluation  of  the  economic  practicability 
of  a  given  measmw  was  the  availability  of 
the  capital  funds  required  to  Implement  It. 

Every  Industry  regards  investment  for  en¬ 
ergy  conservation  as  one  of  a  nmnber  of  al¬ 
ternative  demands  on  the  available  ciq>ltal 
funds.  If  a  proposed  Investment  offers  a  suf- 
flclenUy  high  return  on  Investment,  It  will 
be  considered  further  and  will  be  evaluated 
with  reflect  to  the  current  priorities  and 
strategy  of  the  business.  Investments  which 
are  generally  considered  to  take  prlwlty 
over  energy  conservation  Investments  include 
those  required  to: 

1.  Comply  with  laws  and  regulations. 

2.  Ensure  the  Immediate  survival  of  the 
business. 

3.  Maintain  market  share. 

4.  Assiuw  supplies  of  essential  raw  mate¬ 
rials  or  energy. 

6.  Expand  production  ciq>aclty  to  provide 
for  anticipated  growth. 

Energy  conservation  Is  usually  In  the  de¬ 
ferable  category  to  be  funded  from  ariy  sur- 
pliu  left  after  non-dlscretloruuy  Investments 
have  been  budgeted.  The  size  of  this  discre¬ 
tionary  fund  eras  determined  by  first  esti¬ 
mating  the  total  anaount  of  money  available 
to  each  component  Industry  for  capital  In¬ 
vestments  during  the  period  1972-1980.  Data 
on  past  Investment  levels  from  the  Annual 
Survey  of  Manufacturers  published  by  the 
DB.  Department  of  Commerce,  Biueau  of 
the  Census,  were  used  as  the  indicator  of 
the  ability  of  the  Industry  to  generate  and 
borrow  capital  for  new  plants  and  equip¬ 
ment.  Prom  the  aggregated  financial  capabil¬ 
ity  of  SIC  32,  allocated,  estimated,  and  pro¬ 
jected  expenditures  during  the  target  period. 
Including  eicpendltures  tor  capacity  Increases, 
compliance  with  environmental  and  other 
regulations,  assuring  supplies  of  raw  material 
and  energy  (Including  conversion  to  less 
scarce  energf  forms),  and  for  any  other 
known  high  priority,  non-<Uacretlonary  cap¬ 
ital  expenditure  were  subtracted.  Where  the 
Individual  data  were  Insufficient  tor  such 
detailed  calculations.  It  was  assumed  that 
the  funds  available  for  energy-conserving 
measures  represented  33  percent  of  the  total 
available  capital  funds.  The  amount  of  re¬ 
maining  funds  determined  the  extent  to 
which  the  Industry  could  Implement  the 
technically  and  economically  feasible  energy 
efficiency  Improvenrent  measvires. 

IV.  POTKNTIAL  ZIVBBOT  COITSnVATION  IfZASUBXS 

Aim  BrVOBTB  TO  BXOUCB  USB  OF  PRSOLBUK 

FBOOUCTB  Aim  If  ATUBAl.  OAB 

A  more  detailed  treatment  of  potential 
conservation  measrires  can  be  found  In  the 


target  support  documents  which  nre  a  rti 
able  for  examination  as  Indicated  In  the 
body  of  this  notice.  The  principle  measurea 
are  listed  here  by  Industry  group  and  Include 
meastues  which  were  eliminated  by  either 
the  teohzKfioglcal  or  economic  screening. 

A.  Potential  measures  identified. — rl.  Uy- 
drauUc  cement,  810  3241.  The  following 
meftfures  contributed  to  the  goal  for  this 
component: 

(a)  Maintenance  of  kiln  seals. 

(b)  Improved  refractories. 

(c)  Cooling  of  kiln  shell. 

(d)  Reduction  of  gas  and  dust  heat  loss 
by  using  chains. 

(e)  Reduction  of  water  In  feed. 

(f)  Conversion  of  dry  process  kiln. 

(g)  Conversion  to  preheater  kiln. 

(h)  Use  of  alternate  raw  materials. 

(1)  Production  of  blended  cement. 

Measures  considered  but  eliminated  by  the 

screening  criteria  discussed  above  Included - 

(a)  Use  of  new  stationary  kilns. 

(b)  Waste  heat  drying. 

(c)  Use  of  itfilM  mills  In  flnlsh  griiKling. 

(d)  Use  of  grinding  aids  In  flnlsh  giiixllng. 

(e)  Increasing  alkali  content  of  product. 

2.  Glass  products,  SIC  3221,  3211,  3229, 
3294  and  3231.  The  following  measures  con¬ 
tributed  to  the  goals  tor  the  glass  product 
Industry  components: 

(a)  Improved  combustion  contr«fi. 

(b)  Improved  regenerator  brick. 

(c)  Seccmdary  beat  recovery. 

(d)  More  efficient  lehrs. 

(e)  Use  of  waste  beat  boilers. 

(f )  Increased  furnace  Insulation. 

Measures  considered  but  eliminated  In¬ 
cluded: 

(a)  Increased  electric  boosting. 

(b)  Oxygen  enrichment  (feasible  for  min¬ 
eral  vsKd  SIC  3296) . 

(c)  Batch  preheating. 

(d)  All  electric  melting  (feasible  for  min¬ 
eral  wool  SIC  3296). 

3.  Lime,  SIC  3274.  The  following  measures 
contributed  to  the  goal  fw  SIC  3274: 

(a)  Addition  of  coolers  to  kiln. 

(b)  Use  of  Internal  refractory  elements. 

(c)  Conversion  to  preheater  kiln  or  mod¬ 
ern  vertical  kiln. 

(d)  Switching  to  coal  as  fuel. 

Meastures  considered  but  eliminated  In¬ 
cluded:  (a)  Replacement  of  small  kilns  with 
large,  (b)  Installation  of  control  systems. 

4.  Structural  clay  products,  SIC  3251  and 
3259.  TTie  following  meastu'es  contributed  to 
the  goals  for  these  components:  (a)  Kiln 
modernization,  (b)  Kiln  replacement. 

Measures  considered  but  eliminated  In¬ 
cluded:  (a)  Increased  coring  of  brick,  (b) 
Fuel  additives  to  unbumed  brick. 

6.  Concrete  products,  SIC  3273.  3271,  and 
3272. 

The  following  measures  contributed  to  the 
component  goals: 

(a)  Conversion  from  gasoline  to  diesel  for 
delivery. 

(b)  Improved  fuel  economy  In  delivery. 

(c)  Improved  curing  cycle. 

Measures  considered  but  eliminated  in¬ 
cluded:  (a)  Use  of  continuous  cure  ovens, 
(b)  Ambient  air  cure. 

6.  Gypsum,  SIC  3275.  The  following  meas¬ 
ures  contributed  to  the  component  goal: 

(a)  Improved  combustion  in  calcining. 

(b)  Reductlcm  of  stack  heat  loss. 

(c)  Conversion  from  batch  to  continuous 
calcining. 

(d)  Additional  or  Improved  Insulation. 

(s)  Reduction  of  wat«r  content  of  board. 

(f )  Reduction  ot  bulk  density  of  board. 

The  following  measure  was  considered  but 

eliminated:  (a)  Conversion  from  Indirect  to 
direct  fired  driers. 

7.  Refractory  stul  abrasives  products,  SIC 
3255,  3297,  and  3291.  TTie  following  measwrss 
contributed  to  tlie  rsAraetovy  product  goals: 
(a)  Kiln  modernization,  (b)  Improved  kiln 
utilization. 
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The  following  measure  was  eonsMered  bvt 
eliminated:  (s)  Lowered  proeasrtng  water 
content. 

8.  Whiteware  prodvete.  StO  J881,  X2M, 
3Z5Z.  3Z69,  32S3,  sfKl  3U3.  The  foOowlng 
measures  oontrUmted  to  tlM  eomponent 
goals:  (a)  Kiln  modemisstion.  (b)  Kiln 
replacement,  (c)  OptinMnation  of  kiln  firing 
schedule. 

The  following  measure  was  considered  but 
eliminated:  (a)  Lowered  proceaalng  water 
content. 

9.  Mineral  produett,  SIC  3Z95,  3292,  3281, 
3293,  and  3299.  The  following  measures  con¬ 
tributed  to  the  component  goals: 

(a)  Improvements  in  material  handling 
and  conveying. 

(b)  Pyr^processlng  equipment  modifica¬ 
tion  or  replacement. 

The  following  measure  was  considered  but 
eliminated:  (a)  AmblMit  air  cure. 

In  addition  to  the  specific  measures 
enumerated  above,  many  general  conserva¬ 
tion  measures  referred  to  as  housekeeping 
contributed  to  the  energy  efllctency  improve¬ 
ment  potential  of  each  Industry  component. 

B.  Efforts  to  reduce  contumpUon  of  petro¬ 
leum  products  and  natural  pas.  Since  1972, 
significant  changes  have  occurred  in  the  em¬ 
phasis  which  Induslay  places,  on  energy 
planning  and  management.  Bemuse  the 
scarcity  of  natural  gas,  there  has  beeti  some 
shift  In  the  pattern  of  energy  consumption 
by  SIC  32  Industries.  Reports  submitted  as 
part  of  the  Joint  FEA-Department  of  Com¬ 
merce  Voluntary  Industrial  Energy  Conser¬ 
vation  Program  and  the  survey  of  energy 
usage  in  1974  by  the  Bureau  of  Census  (An¬ 
nual  Survey  of  Manufactures  1974  Vol.  49, 
Fuels  and  Electric  Energy  Consumed)  indi¬ 
cate  that  the  use  of  natural  gas  is  declining 
end  the  use  of  oil  and  electrtclty  Is  rising. 
For  Instance: 

1.  The  cement  reporting  group  showed  a  6 
percent  decline  In  the  relative  gas  usage  be¬ 
tween  1972  and  1975  with  a  ootrespondlng 
increase  in  the  use  of  coal. 

2.  The  refractories  reporting  group  showed 
a  6  percent  decline  in  the  relative  gas  usage 
between  1973  and  1974  with  a  ootrespondlng 
Increase  in  the  use  of  fuel  oil. 

3.  The  fiat  glass  and  pressed  and  blown 
glass  reporting  groups  showed  a  8  percent  de¬ 
cline  In  the  relative  gas  usage  between  1973 
and  1975,  with  a  corresponding  Increase  in 
the  tise  of  fuel  olL 

4.  The  brick  reporting  group  showed  a  6 
percent  decline  In  the  relative  use  of  gas 
between  1973  and  1975,  with  a  correspond¬ 
ing  Increase  In  the  use  of  fuel  oil  and  coal, 

5.  The  Bureau  of  Census  figures  for  SIC  33  ' 
indicate  a  2  percent  decline  in  the  relative 
use  of  natiiral  gas  between  1971  and  1974. 
Fuel  oil  usage  increased  7  percent  while  coal 
usage  decreased  4  percent. 

For  a  majority  of  manufacturers  in  SIC  32. 
fuel  oil  and  liquified  petroleum  gas  fuels  are 
the  (mly  practical  alternatives  to  natural  gas. 
In  some  cases,  replacing  existing  processing 
equipment  with  electrically  heated  equli>- 
ment  Is  also  technically  feasible.  Oonversicm 
to  coal  usually  requires  an  ash-fhee,  and 
sometimes  siUfur-flee.  combustion  product 
which  will  not  affect  product  quality.  Such 
coal-firing  techn<dogy  will  not  be  generally 
available  on  a  commercial  basis  before  1980; 
and,  therefore,  conversion  from  natural  gas 
and  oil  by  a  majority  of  the  SIC  32  industries 
is  not  likely  to  ooour. 

However,  in  a  few  SIC  82  con^nents  such 
as  conent,  lime  and  mlnsfal  products  coal 
earrently  repreeents  a  higher  percentage  of 
ttie  energy  consumed  than  in  1972.  The  pyro- 
prooessing  equipment,  such  as  rotary  nin«, 
need  in  these  industries  can  utilize  any  fos- 
an  fuel,  pnd  the  product  quality  spectfica- 
ttons  eaa  accept  the  Impurities  generated  by 
the  oombuatlan  of  the  ooaL  In  each  case. 


the  eonverslon  is  made  prtmartly  for  busi¬ 
ness  reasonai  in  eluding  the  naaivallabillty  of 
natural  gas.  Securing  rellfd>le  coal  stocks  of 
oonalsteht  qtiallty  and  avoiding  emlsMons 
which  exceed  ambient  air  quall^  standards 
are  two  barriers  which  can  affect  the  decialon 
to  use  ooaL  The  conversion  to  coal  in  some 
component  industries  could  increase  the  rel¬ 
ative  percentage  of  energy  supplied  by  that 
fnrt  frmn  the  18  percent  level  in  1973  to  a 


maximum  of  about  40  percent  tn  1960.  Sudi 
conversion,  however.  Is  not  antlelpated  to 
result  in  any  significant  reduction  in  energy 
efllctency. 

V.  PBOPOSKO  TAXcrr  DxrxmnoK 

A.  Component  goals.  The  analyses  out¬ 
lined  above  and  detailed  in  the  target  sup¬ 
port  docxunent  resulted  In  the  followlnf 
mergy  efllcleney  Improvement  goals  for  each 
of  the  four-digit  SIC  claaaifloatlons: 


ladustry  group 


ABC 
1990  energy  usage  (10“  Btu) 

SIC  At  1972  At  1960  Component 

efflcieecy  eneifliiiey  goal  (pereant) 


HydraaBe  eement . 

Oiaai  product: 

Containers _ 

Flat _ _ 

Preaaed  and  blown . 

Mineral  wool _ 

Pnrehaaed  glass _ 

Lime _ 

Structural  clay  prodoeta: 

Brick  and  tfle _ 

Products,  n.e.e . . 

Concrete  p^nets; 

Ready-mix  concrete _ 

Block  and  brick _ 

Products,  n.e.c _ 

Gypaom _ 

Refractory  prodoeta: 

Clay _ 

Nonclay _ 

Abrasives _ _ 

UTiiteware  products: 

Plumbing  fixtures . 

Electrical  poreelain _ 

Wall  and  floor  tile _ 

,  Pottery,  n.e.c _ 

V'itreous  china.. . . 

Earthenware . . 

Mineral  products: 

Minerals _ 

Aabeetos . . . 

Cut  stone.. . . 

Gaskets _ _ 

Products,  n.e.c . 

Total . 


3341 

891.48 

488.19 

<18. 3 

_  3221 

1IA88 

17L60 

18.5 

_ 3211 

88.91 

68.82 

22.6 

_  3229 

92.53 

74  95 

19.0 

_  8296 

62.40 

51.79 

17.0 

_  8231 

19.19 

1A2S 

80.5 

_  8274 

132.12 

112.61 

148 

_  3251 

106.82 

80.23 

18.0 

_  8259 

80.28 

24.91 

17.6 

_  8273 

95.89 

88.25 

18.2 

_  8271 

22.86 

19.06 

1A6 

_  8272 

38. 16 

94.59 

9.4 

_  8275 

51.56 

42.97 

1A7 

_  8255 

33.09 

2A18 

15.0 

_  8297 

48.96 

44.06 

10.0 

_  8291 

17.22 

14.63 

15.0 

„„  8361 

11.88 

9.r 

15.0 

_  8264 

9.08 

7.71 

15.1 

_  8253 

7.87 

592 

IZl 

_  8269 

5.07 

481 

15.0 

_  8262 

X54 

AOO 

15.8 

_ _  8263 

A21 

Z78 

15.0 

_  8295 

33.96 

S.15 

142 

_  3292 

1A18 

U.15 

1A7 

_  3281 

7.16 

5.27 

26.4 

8293 

9.38 

7.96 

147 

3299 

12.02 

1L56 

A8 

1,752.60 

1.462.46 

•1A55 

'  Final  SIC  3241  goal- 16.7  pet. 

Final  SIC  target— 15.66  pet  (rounded  off  to  16  pet). 

B.  Proposed  two-digit  gross  target.  The  SIC 
33  proposed  gross  target  Is  the  percentage 
reduction  in  energy  consumed  per  unit  of 
output  from  the  base  year  (1972)  to  the 
target  year  (1980)  without  consideration  of 
special  clrctunstancee.  Aggregating  the  com¬ 
ponent  energy  efficiency  goals  into  a  pro¬ 
poned  gross  energy  efficiency  hnprovraaent 
target  for  the  entire  stone,  clay,  and  glass 
Industry  was  accomplished  by  weighting  the 
contribution  of  each  component  In  terms  cl 
its  relative  total  energy  consumption.  This 
Involved  estimating  for  each  of  the  37 
components: 

(a)  Energy  per  unit  of  output  consiuned 
in  1972. 

(b)  Technologically  feasible  means  to  im¬ 
prove  energy  utilization. 

(c)  What  fraction  of  the  above  means 
would  be  Implementable  by  January  1,  1960, 
based  on  economic  practicability. 

(d)  A  forecast  of  1980  output. 

(e)  Energy  consumption  in  1980  at  1973 
(efficiency. 

(f)  Energy  consumption  in  1980  at  1980 
efficiency. 

(g)  Energy  savings  in  1980  by  Implemen- 
tafdon  of  1980  efficiency  improvement  mesms. 

(h)  Item  (g)  divided  by  Item  (a),  ex¬ 
pressed  as  a  percentage. 

JIhe  percent  reduction  in  energy  consumed 
per  unit  of  industrial  output  was  calculated 
by  dividing  290.14X10“  Btu.  the  energy  saved 
by  the  use  of  conservation  measures,  by  the 
1960  energy  ccmsumptlon  at  1973  efficiencies 
(1752.60X10“  Btu).  The  proposed  gross  tar¬ 
get  for  energy  efllcleney  improvement  in  SIC 
83  which  was  determined  to  be  te<ffinlcalty 
and  economically  feasible  was  17  percent. 


O.  Special  circumstances  effects.  In  the 
case  of  SIC  82,  tbs  proposed  gross  target  also 
represented  the  net  energy  efficiency  im¬ 
provement  target  because  special  clreum- 
stanoes  affecting  the  Industry  were  Judged  to 
have  no  impact  on  future  energy  consump¬ 
tion  which  would  affect  the  target  value. 

The  significant  capital  Investments  that 
have  already  been  mi^  by  the  Industry  tor 
pollution  control  equipment  and  the  an¬ 
ticipated  additional  expenditure  in  the  1976- 
1980  period  were  taken  Into  account  in  as¬ 
sessing  the  funds  available  to  finance  energy- 
saving  capital  projects.  While  the  amount  of 
energy  consumed  In  operating  pollution  c<m- 
trol  equipment  was  examined,  FEA  con¬ 
cluded  that  the  operations  of  existing  pollu¬ 
tion  control  equipment  has  caused  negligible 
increases  in  energy  consumption.  Any  future 
increases  In  energy  consumption  resulting 
from  equipment  Installed  to  meet  1977  en- 
viroiunental  standards  will  be  off-set  by 
gains  in  energy  efficiency  resulting  from 
mcMW  efficient  process  equipment  Installed  to 
meet  growing  market  demand. 

D.  Proposed  two-digit  net  target.  The  pro¬ 
posed  net  target  for  SIC  33  was  17  percent, 
the  same  as  the  proposed  gross  target. 

VI.  nWAI,  TABGET  DEFINITIOW 

A.  Comments  and  impact  of  proposed 
target.  Testimony  given  at  the  December  9, 
1976,  public  heckrlng  ocmducted  by  FEA  and 
timely  written  comments  received  by  RA  on 
the  proposed  target  for  SIC  S3  were  reviewed 
by  FEA.  Where  dlffsient  comments  addressed 
similar  Issues,  they  have  been  summarlxed 
and  responded  to  below  as  a  group. 
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Some  commenta  wen  ooDcemed  wllti  tbm 
dlfflcultj  tn  actalerlng  th*  energr  ameiapcy 
Improvement  goala  of  oerteln  omnponMita  tn 
▼lew  of  the  limited  progreti  made  toward 
tboee  goals  since  1973  and  the  short  tiiM  re- 
malllng  untU  January  1,  1980.  In  which  to 
undertake  the  eztenstre  .digital  equipment 
modernization  program  on  which  the  Im¬ 
provement  was  based.  Section  S74(a)  (3)  of 
the  EPCA  provides  that  each  target  shall  be 
established  as  the  maximum  feasible  Im* 
provement  which  can  be  achieved  by  Jan¬ 
uary  1.  1980,  and  nSA  has  no  discretion  In 
setting  targets  outside  the  statutory  re¬ 
quirements. 

Several  comments  disagreed  with  the  en¬ 
ergy  oonsumptlon  figures  for  the  base  year 
1973.  After  evaluating  these  comments  FEA 
concludes  that  the  data  used  In  this  study, 
which  were  derived  from  the  n.S.  Bureau 
of  Census  data,  represent  the  best  Infonna- 
tlon  available  for  the  whole  Industry. 

Several  comments  concerned  the  possibil¬ 
ity  that  energy  consumed  by  one  four-digit 
classification  was  Incorrectly  attributed  to 
another  classification,  or  that  potentflfi  en¬ 
ergy  conservation  measures  were  InccKrectly 
attributed  to  one  component  that  properly 
should  be  attributed  to  one  or  more  dlffuwnt 
Industry  components.  Two  comments  con¬ 
cerned  the  possible  Inclusion  In  figtires  for 
consTunptlon  for  SIC  33  components,  of  the 
energy  required  tar  the  capltlve  production 
of  SIC  33  products  as  raw  materials  by  Indus¬ 
tries  outside  SIC  33.  PEA  has  carefully  re¬ 
viewed  the  data  applicable  to  those  com¬ 
ments  and  has  concluded  that  the  original 
data  were  accurate. 

Eight  comments  were  concerned  with  the 
actual  achievement  of  component  goals  or 
the  Industry  target  by  individual  companies. 
The  component  goals  represent  the  maxi¬ 
mum  feasible  Improvement,  as  determined 
by  PEA,  for  the  Industry  components.  No 
goals  were  developed  for  Individual  compa¬ 
nies.  The  Industry  target  Is  a  weighted  avw- 
age  of  the  component  goals  and  Is  not  In¬ 
tended  to  be  Indicative  of  the  potential  of 
an  Individual  company. 

A  substantial  area  of  concern  by  com- 
menters  was  the  degree  to  which  Individual 
measures  for  Improving  energy  elBclency  are 
^>pllcable  throtighout  an  Indiutry  compo¬ 
nent  and  the  extent  to  which  various  com¬ 
binations  of  measures  can  be  apUed  within 
an  Individual  plant  or  company.  Some  com¬ 
ments  disagreed  with  the  target  support 
document  on  the  extent  to  which  specific 
measures  were  applicable.  The  grounds  for 
this  disagreement  Included  (a)  differing 
Judgments  concerning  the  extent  to  which 
a  measure  had  been  applied  prior  to  1973. 
(b)  potential  adverse  effects  on  product 
quality  for  some  markets,  (c)  potential  In¬ 
creases  in  operating  or  maintenance  costs, 
(d)  potential  Increases  In  production  rate 
and  (e)  limitations  on  raw  materials  choices 
imposed  by  the  measure.  Two  comments 
questioned  whether  the  energy  savings  to  be 
achieved  by  Installing  a  combination  of 
measures  had  been  properly  evaluated  be¬ 
cause  the  net  savings  from  a  combination 
could  be  significantly  lees  than  the  sum  of 
the  Individual  savings.  Pour  comments  ques¬ 
tioned  whether  the  degree  of  energy  savings 
potential  for  specific  measures  could  be 
achieved  throughout  the  Industry  compo¬ 
nent. 

In  fact,  these  considerations  were  an  In¬ 
trinsic  part  of  the  analysis  of  potential  oon- 
servatloa  meeeuree  and  had  been  carefully 
considered  In  the  Judgments  made  concern¬ 
ing  technical  feasibility,  the  apirilcablllty  of 
the  technical  measures  alone  and  In  com¬ 
bination.  and  the  average  energy  efficiency 
Improvement  attainable  by  various  measures. 
In  many  cases,  the  objections  of  comments 
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were  based  on  the  experience  ck  an  Individual 
company  or  a  segment  of  the  Industry  com¬ 
ponent  and  are  not  rqiresentatlve  of  the 
entire  component. 

The  economic  practicability  ot  Individual 
measures  on  the  plant  and  component-wide 
basis  was  another  area  which  generated 
negative  comments.  These  comments  ad¬ 
dressed  the  foQowlng  Issues:  the  estlmatee  of 
capital  costs  of  the  plant  and  equipment 
modifications,  the  fuel  costs  assumed,  and 
the  ability  of  the  Industry  component  to 
generate  the  amount  of  mqjital  needed  to 
achieve  the  level  of  Implementation  Included 
In  the  target. 

Three  comments  questioned  the  validity  of 
the  estimated  capital  cost  figures  used  In  the 
return  on  Investment  calculations  for  cer¬ 
tain  equipment  modlflicatlons  or  replaoe- 
menta  The  capital  cost  figures  used  were 
based  on  reports  In  the  technical  literature, 
or  data  from  Individual  companies  concern¬ 
ing  the  costs  of  actual  plant  modernization 
projects  completed  during  1973-1975  and 
estimates  by  engineering  firms,  construction 
firms,  and  equlpnsent  suppliers  of  tbs  costa 
of  various  modifications  for  whlcdi  actual 
costs  were  not  available.  The  higher  cost 
figiires  stated  In  some  of  the  comments  rep¬ 
resented  the  experience  of  a  few  companies 
or  estimates  of  future  construction  costs 
and  are  no  more  reliable  Indicators  of  the 
probable  costs  for  the  entire  Indiutry  than 
the  figtires  used  by  PEA  In  the  return  on 
Investment  calculations.  Because  of  the  sig¬ 
nificant  use  of  data  from  actual  moderniza¬ 
tion  projects,  the  economic  feasibility  of 
those  projects  was  not  overestimated. 

Three  comments  questioned  the  accuracy 
of  the  fuel  cost  estimates  used  to  develop 
the  target.  The  fuel  cost  used  In  developing 
the  SIC  33  target  was  an  estimated  average 
of  Industry  fuel  costs  during  the  period 
1973  to  1980.  After  consldeiihg  the  data  pre¬ 
sented  on  fuel  costs  PEA  determined  that 
the  fuel  cost  estimate  used  was  reasonable 
for  all  Industry  conqionents  except  the  ce¬ 
ment  Industry.  The  cement  Industry,  unlike 
most  of  SIC  33.  has  been  able  to  make  a  sub¬ 
stantial  oooverslon  to  coal  and  to  stabilize 
fuel  costs  for  1973-1980  at  about  half  the 
furt  cost  used  In  developing  the  target.  The 
economic  motivation  for  c<g>ttal  Investment 
by  the  cement  Industry  is  correspondingly 
likely  to  be  lower  than  was  originally  esti¬ 
mated.  The  maximum  practicable  rate  of 
modification  and  replacement  Involving  high 
capital  cost  Investments  Is  therefore  lower 
for  the  cement  Industry.  Because  of  the  sub¬ 
stantial  energy  consumptlcm  of  the  cement 
Industry  these  changes  will  have  an  Impact 
on  the  proposed  target  value. 

Two  comments  qiiestloned  the  ability  of 
two  components  to  generate  sufficient  capi¬ 
tal  funds  to  finance  sufficient  plant  and 
equipment  modifications  as  called  for  In  the 
support  document.  The  revised  evaluation 
of  the  cement  Indiutry  as  a  result  of  Its  lower 
fuel  costs  substantially  reduces  Its  projected 
need  for  capital  funds,  and  the  ability  of  the 
cement  Industry  to  generate  sufficient  funds 
at  the  lower  level  of  Investment  Is  more  than 
adequate  on  the  basis  of  past  data.  Careful 
consideration  of  the  other  comment  revealed 
that  the  statement  was  based  on  hypotheti¬ 
cal  future  development  and  did  not  warrant 
any  change  In  the  goal  for  that  component 
nor  In  the  target. 

Three  comments  questioned  whether  the 
potential  dlcrease  In  efficiency  as  a  result  of 
a  decline  In  production  had  been  sufficiently 
accounted  for  In  determining  the  energy 
efficiency  Improvement  potential  for  their 
particular  Industry  component.  Considera¬ 
tion  of  those  comments  and  a  re-examlna- 
tlon  of  the  limited  data  available  on  the  re- 
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latlonshlp  betwemi  production  ane  enorgy 
efficiency  In  SIC  33  Industries  did  not  result 
la  a  change  of  the  original  conclusions  oon- 
oemlng  the  probable  future  Impact  of  market 
oondtloos  on  production  and  mergy  effi¬ 
ciency  In  SIC  33.  However,  unanticipated  fu¬ 
ture  decreases  In  product  demand  In  the 
stone,  clay  and  glass  Industries  oould  have  a 
significant  effect  on  energy  conservation  and 
offset  much  of  the  Improvement  achieved  by 
measures  Implemented  on  the  assumption  of 
continued  growth.  As  provided  for  by  the 
EPCA  Section  374(d) ,  the  target  may  be  mod¬ 
ified  by  PEA  If  conditions  warrant. 

Six  comments  concerned  special  circum¬ 
stances  and  questioned  whether  these  bad 
been  adequately  consldoed  In  determining 
the  Industry  target.  Two  comments  con- 
cwned  the  Increased  energy  consumption 
which  results  from  the  operation  of  pollu¬ 
tion  control  equipment.  The  data  presented 
represented  the  experience  of  an  Individual 
company  and  predictions  for  possible  future 
requirements,  and  are  not  valid  with  respect 
to  the  whole  Industry.  Three  comments  ques¬ 
tioned  whether  the  assumption  that  conver¬ 
sion  to  coal  would  not  affect  energy  effidency 
was  valid  for  their  Industry  component.  PEA 
concluded  that  significant  conversion  to  coal 
firing  would  take  place  only  In  those  Indus¬ 
try  components  where  such  conversions 
would  not  be  detrimental  to  either  product 
quality  or  production  rate  and  would  not  ad¬ 
versely  affect  energy  efficiency,  that  Is  In  the 
cement  Industry  and  portions  of  the  lime,  re¬ 
fractories.  structural  clay  producta  and  ex¬ 
panded  minerals  Industries.  If  conversions 
beyond  those  do  occur  a  decrease  In  mergy 
efficiency  could  result.  The  EPCA  provision 
for  target  modification  allows  for  iq>proprlate 
changes  If  this  should  prove  to  be  the  case 
In  the  future.  One  comment  concerned  the 
energy  penalty  associated  with  quality  speci¬ 
fications  that  limited  the  application  of  a 
specific  energy  efficient  equipment  modifica¬ 
tion.  This  limitation  had  been  accounted  for 
In  assessing  the  applicability  of  this  equip¬ 
ment.  If  product  specifications  should  be  al¬ 
tered  In  the  future,  the  effect  on  the  compo¬ 
nent  gocd  and  Its  potential  Impact  on  the 
target  could  be  appraised  during  a  review  of 
the  target. 

B.  Final  Tarffet.  Based  upon  a  comprehen¬ 
sive  review  of  the  proposed  target  document 
and  the  comments  received  by  PEA.  the  SIO 
33  energy  efficiency  Improvement  target  has 
been  revised. 

Two  changes  occurred  In  the  component 
goal  for  the  cement  Industry  and  these  re¬ 
sulted  In  a  14  percent  reduction  In  the  ex¬ 
pected  Improvement  for  this  Industry  com¬ 
ponent  (from  18.3  to  16.7  percent).  These 
changes  were  (1)  a  reduction  In  the  esti¬ 
mate  for  the  maximum  economically  practi¬ 
cable  rate  of  conversion  or  replacement  of 
kilns  due  to  a  lower  cost  of  fuel  than  origi¬ 
nally  assumed,  and  (3)  Inclusion  of  energy 
savings  resulting  from  the  addition  of  new, 
more  efficient  plants  and  equipment  to  In¬ 
crease  Indus^  capacity.  These  two  changes 
reduced  the  SIC  33  draft  target  from 
290.14X10”  Btu  to  Its  final  value  of  274.- 
77x10”  Btu.  No  other  changes  were  made 
which  had  an  Impact  on  the  final  SIC  32 
targeL 

The  final  target  arrived  at  Is  16  percenL 
This  Is  calculated  by  dividing  the  1980  energy 
efficiency  Improvement  of  274.77x10“  But  by 
the  1980  energy  consumption  at  1972  efficien¬ 
cies  of  1752.60X10“  Btu,  and  rounding  to  the 
nearest  Integer. 

The  Impact  of  the  target  on  the  Industry's 
total  consumption  ot  energy  In  1980  as  com¬ 
pared  to  1972  Is  as  fi^lows  for  SIC  32: 

1973  total  con8umptlon=  1462x10“  Btu 
1980  total  conBum^on=  1478x10”  Btu  (pro¬ 
vided  the  target  Is  attained) 
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The  following  Is  the  energy  efficiency  Im¬ 
provement  target  set  by  PEA  Iot  SIC  32: 

APPENDIX  C:  STATEMENT  OP  BASIS  AND  JUSTI¬ 
FICATION  FOB  THE  ENERGY  EFFICIENCT  IM¬ 
PROVEMENT  TARGET  FOR  SIC  33 — ^PRIMARY 
METAL  INDUSTRIES 

Percent 

Gross  target,  based  solely  on  techno¬ 
logical  feasibility  and  economic 

practicability - 

Offset,  based  on  consideration  of  spe¬ 
cial  circumstances -  0 

Met  target,  based  on  technological  feas¬ 
ibility  and  economic  practicability 
plus  consideration  of  special  circum¬ 
stances  _ 

Appendix  G:  Statement  of  Basis  and  Jus- 

imCATTON  FOR  THE  ENERGY  EFFICIENCY  IM¬ 
PROVEMENT  Target  fob  SIC  S3 — ^Primary 
Metal  Industries 

1.  INDUSTRY  DESCRIPTION  AND  ENERGY  BASE 

The  primary  metal  Industries  group  com¬ 
prising  Standard  Industrial  Classification 
<SIC)  83  consists  of  26  four-digit  product 
classifications.  Those  classifications  are 
shown  below  with  the  figures  for  1972  en¬ 
ergy  consumptlcm. 


8IC  Industry 


1973  energy 
eonsomed  Percent 
10>*  Btu’s 


>312  Blast  fumacee,  eoke 
ovens,  steel  works, 

rolling  mills _ 

>315  Bteel  wire,  nails,  qiikee.. 
>310  Cold  roll^  steel  sheet, 

strip  and  bars - 

>317  Bteel  pipe  and  tnbee - 

>334  Primary  alumlnam - 

>353  Aluminum  sheet,  plate. 


>354  Alnminnm  extruded 

products _ 

3355  Alnminnm  rolling  and 
drawing,  not  else¬ 
where  classified . . 

3321  Gray  iron  foundries - 

3>iwi9.  Maltoable  Iron  foundries. 

>331  Primary  copper - 

>351  Copper  rolling,  drawing, 

extruding - - 

>313  Ferroalloys . . 

>361  Aluminum  foundries.... 
>862  Brass,  bronxe,  copper 

foundries _ 

>369  Nonferrons  foundries, 
not  elsewhere  classi- 


>324  8t^  iiiTestment  found- 


>325  Bted  fonndrieA  not  else¬ 
where  classlfled - 

3339  Other  primary  nonfer- 

rous _ 

3356  Bolling,  drawing,  ex¬ 
truding  nonferrons . 

>357  Drawing  and  insulating 

nwofenous  wire _ 

>396  Metal  heat  treating . 

>899  Primary  metal  prod¬ 
ucts,  ‘not  elsewhere 

classlfled - 

>341  Secondary  nonferrons 
smelting  and  refining. 

8333  Primary  line _ 

3832  Primary  lead . 


3,063.0 

72.14 

14.0 

.33 

lAO 

.31 

lAO 

.31 

491.4 

11.  S7 

56.6 

1.33 

24.4 

.58 

15.1 

.36 

130.2 

A07 

9.8 

.23 

66.6 

L67 

17.7 

.42 

7A0 

1.77 

22.6 

.63 

>4 

.08 

10.0 

.24 

.6 

.01 

42.4 

1.00 

43.0 

1.01 

12.7 

.30 

22.8^ 

.64 

27.1 

.64 

7.4 

.17 

33.0 

.78 

21.0 

.50 

9.0 

.21 

Total .  4,246.0  lOaOO 


The  above  data  Indicates  that  a  reduction 
In  energy  consumption  by  SIC  3312,  the  four¬ 
digit  classification  covering  the  basic  steel 
Industry,  will  have  an  extremely  substantial 
effect  on  energy  consumption  by  the  whole 
industry,  since  this  classification  alone  ac¬ 
counts  fOT  over  70  percent  of  the  energy  con¬ 
sumption  of  the  primary  metal  liyduBtrles. 
The  energy  sources  for  the  SIC  8812  clas¬ 
sification  of  the  steel  Industry  are  shown  tie- 
low  with  the  tons  at  produetlcm  and  energy 
per  unit  of  produetlcm  for  1973. 


Survey  on  J97t  net  energy  consumption  in 
the  steel  industry  * 


Form  of  energy 

10*  Btu 

Ftfcent 
of  total 

Coal  (metsUurgloa]) . 

1,654,338,621 

69,218,661 

604 

2.6 

6,906,431 

.3 

696,818,042 

21.8 

Middle  distillatee . 

Residential  fuel  cdl . . 

Other  petroleuin  products . 

12,7SA385 

172,340,417 

2,446,806 

1,288,519 

.6 

6.3 

.1 

.1 

Electricity  (purchased) . 

Coke  (purchased).. . . 

Coke  oven  gas  (punshased) _ 

Tar  or  pitch  (purchased) . 

Other . 

115,746,487 

106,430,228 

3,666,860 

513,000 

142,000 

3.9 

3.9 

.2 

Total  Btu’s . 

Total  finished  steel  produced,* 
84.05X10*  net  tons. 

Btu  consumption  per  net  ton 
of  finished  steel  produced, 
32.61X10*. 

2,741,601,456 

100.0 

i  Survey  eompanfes  accounted  for  89.5  pet  of  total 
industry  production  In  1972. 

>  Shipments  adjusted  for  inventory  changee. 

Energy  oonsusnption  for  tnafor  steelmaking 
unit  operations — 197t  base  year 


10*  Btu  per 
net  ton  of 
finished  steel 
produced 

Poreentof 
total  energy 
used 

C<Ae  ovens . 

3.7 

ll.> 

Blast  furnace . 

19.7 

60.  S 

Bteel  fumsees . 

2.2 

6.7 

BoaUng  i^ts,  reheat  fnr- 
aoee,  annealing,  and  heat 
treatment . . 

4.8 

1A7 

lUdling  and  flniriiing  op- 
eratlons . 

Zi 

6.8 

Total . 

32.6 

100.0 

Primary  metal  Industries  Include  estab¬ 
lishments  engaged  In  the  smelting  and 
refining  of  fwrous  and  nonferrous  metals 
from  ore,  pig,  or  scrap;  In  the  rolling,  draw¬ 
ing,  and  alloying  of  ferrous  and  nonferrous 
metals;  In  the  manufacture  of  castings  and 
other  basic  products  of  ferrous  and  non- 
fMTOus  metfds;  and  In  the  manufacture  (rf 
niLiiit,  splices,  and  Insulated  wire  and  cable. 
This  Industiy  also  Includes  the  production 
of  coke. 

For  the  purpose  of  establishing  the  gross 
target,  the  four-digit  Classifications  were 
group^  Into  18  components  according  to 
the  fffilowlng  guidelines: 

1.  the  form  In  which  data  were  available. 

2.  the  relative  contributions  of  particular 
components  to  total  use  of  energy  In  SIC  83. 

3.  usual  and  conventional  Ideas  of  what 
Is  Included  In  a  piutlcular  Industry. 

4.  ocMnmon  processing  techniques. 

The  IS  components  are  as  follows:  1.  SIC 
3312,  3316,  3316,  8317,  consisting  of  com¬ 
panies  engaged  In  the  production  of  iron 
and  steel  and  the  manufacture  of  steel 
wire,  strip,  pipe,  and  tubes.  The  analysis 
concentrated  on  blast  furnaces,  coke  ovens, 
steel  woriu,  and  rolling  mills  which  represent 
the  basic  Iron  and  steel  Industry.  Data 
produced  by  89.5  p^-cent  of  the  steel  Industry 
was  examined  for  purposes  of  setting  tar¬ 
gets. 

2.  SIC  8334,  8353,  3364,  8355,  consisting 
of  companies  which  refine  alumina  from 
bauxite  and  reduce  the  alumina  to  aluminum 
metal  and  fabrication  plants.  Data  which 
represented  95  percent  of  the  enwgy  used 
In  the  aluminum  Industry  was  examined  for 
purposes  of  setting  targets. 

8.  SIC  8821  and  8332,  inollidlng  companies 
that  oast  gray  Irai,  ductile  Iron,  white  Iron, 


and  malleable  Iron,  but  not  Including  similar 
processes  which  are  included  In  other  SIC 
groups. 

4.  SIC  3331  and  3361,  Including  companies 
which  prepare  blister  and  anode  copper  from 
concentrates,  refine  the  metal  Into  ingots 
and  fabricate  the  Ingots  Into  such  shapes 
as  plate,  sheet,  extrusions,  and  bar. 

6.  SIC  3313,  Including  plants  engaged  In 
the  manufacture  of  additive  alloys  primarily 
for  sale  to  the  basic  steel  Industry. 

6.  SIC  3361.  3362,  and  3869,  consisting  of 
companies  that  manufacture  aluminum, 
copper,  magnesium,  nickel,  titanium,  and 
alnc  alloy  castings. 

7.  SIC  3324  and  3326,  Including  companies 
engaged  In  manufacturing  steel  castings. 

8.  SIC  3339,  consisting  of  companies  en¬ 
gaged  In  smelting  and  refining  nonferrous 
metals  other  than  copper,  lead,  Einc,  and 
aluminum. 

_6.  SIC  3356  and  8367,  consisting  of  rolling, 
drawing,  and  extruding  of  nonferrous  metals 
other  than  copper  and  aluminum  as  well  as 
drawing  and  Insulating  of  nonferrous  metal 
wire  and  cable  from  purchased  wire  bars, 
rods,  or  wire. 

10.  SIC  3398  and  3399,  consisting  of  com¬ 
panies  engaged  in  heat  treating  of  metals 
and  the  manufacture  of  metal  powders. 

11.  SIC  8341,  consisting  of  plants  which  re¬ 
cover  nonferrous  metals  and  alloys  from  new 
and  used  scrap  and  dross,  plants  which  re¬ 
cover  precious  metals  and  plants  which  pro¬ 
duce  tin. 

13.  SIC  3333,  Including  companies  which 
smelt  Elnc  from  the  ore,  and  refine  zinc  by 
othw  processes. 

13.  SIC  3332,  Including  plants  which  ex¬ 
tract  and  refine  lead  from  ore. 

n.  CRITERIA  FOR  AFPLICABIUTT  OF  POTENTIAL 
CONSERVATION  MEASURES 

A  large  number  of  potential  energy  con¬ 
servation  measures  were  considered.  In  order 
to  assess  the  likelihood  of  a  measure  In¬ 
fluencing  energy  conservation  In  the  Industry 
ccRnponents  of  SIC  33,  each  measure  was 
evaluated  with  regard  to  its  acceptance  on 
the  basis  of  draionstrated  technology  and 
economic  attractiveness  Including  any  ap¬ 
plicable  time  restraints.  The  measure  of 
energy  efficiency  used  In  the  primary  metal 
Industries  in  Btu’s  per  ton  of  production 
output. 

A.  Technological  feasibility.  The  techno¬ 
logical  criteria  used  for  screening  potential 
conservation  measures  are  as  follows:  1.  Has 
the  technology  been  demonstrated  In  newly 
designed  commercial  plants? 

2.  Has  the  technology  been  demonstrated 
In  commercial  retrofit  Installations? 

3.  Can  the  technology  be  Installed  on  a 
large  enough  scale  to  significantly  affect  the 
use  of  energy  by  January  1.  1980? 

4.  Is  manufacturing  capacity  available  to 
produce  all  the  new  eq'ilpment? 

6.  Will  the  technology  be  outmoded  by 
January  1,  1980? 

‘  6.  What  Is  the  effect  of  lost  production  on 
the  national  market? 

7.  Does  the  potential  measure  satisfy  an¬ 
ticipated  non -discretionary  requirements? 

B.  Economic  practicability.  Each  measure 
that  satisfied  the  above  criteria  was  then 
considered  and  evaluated  using  the  following 
economic  method. 

For  each  potential  mec^ure  the  capital 
Investment  necessary  to  Implement  the  mea¬ 
sure  was  divided  by  the  number  of  millions 
of  Btu  saved  annually  to  obtain  the  dollar 
amount  per  milll<Hi  Btuh  saved  annually. 
Only  when  the  cost  per  million  was  $10  or 
less  was  the  measure  determined  to  be  eeo- 
nranlcally  practicable.  The  910  cutoff  Is  based 
on  an  after  tax  10  percent  weighted  average 
cost  of  capital  and  an  energy  price  of  93  pee 
million  Btu. 
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S.  SIC  3U§.  3359,  33S7.  3399,  3341.  3333, 
333Z.  Tbes*  components  account  for  only 
percent  of  the  energy  lue  In  the  primary 
metal  Industries.  Approximately  one  process 
measure  was  evaluated  for  each  of  these  com¬ 
ponents  in  addition  to  housekeeping. 

B.  Efforts  to  reduce  consumption  o/  petro¬ 
leum  products  and  natural  gas.  Curtailments 
of  natural  gas  are  already  a  major  factor  In 
some  geographic  areas,  and  risks  of  curtail¬ 
ment  have  enootueiged  early  Investment  In 
oU-flred  capability  In  the  primary  metal  In¬ 
dustries.  Some  metals  manufacturing  com¬ 
panies  have  Indicated  that  use  of  purchased 
gas  could  be  ended  by  1980  for  them,  and 
these  companies  are  switching  to  electricity 
as  well  as  oil.  Only  a  small  fraction  of  energy 
applications  are  being  converted  to  coal  In 
the  primary  metal  Industries.  Converting  to 
coal  requires  high  ciq>ltal  cost  for  new  equip¬ 
ment,  results  In  lower  thermal  efficiency  com¬ 
pared  to  oil  and  natviral  gas,  and  requires 
more  capital  tor  environmental  control 
equipment  due  to  the  particulate  and  sulfur 
In  the  flue  gas.  Pew  conversions  have  been 
made  to  coal  because  there  have  been  inade¬ 
quate  Incentives  to  Justify  Increased  use  of 
coal  by  the  primary  metal  Industries. 


m.  CAPrTAL  SPCHDIHS  DBCKOMS  aMD  IHtlWI  1  — 

ooMvimaiim 

Primary  metals  Is  a  capital  Intensive  in¬ 
dustry  ranking  sixth  highest  In  capital  In¬ 
tensity  among  all  38  Industrial 
In  the  Fortune  500  ranking.  Among  the  10 
most  energy  amsumptlve  Industries  SIC  83 
Is  exceeded  only  by  the  petroleum  and  coal 
products  Indiistry  (SIC  29)  and  requires  on 
the  average  about  80  percent  more  capital  per 
employee  than  the  other  eight  Industries.  T%e 
great  need  for  capital  poses  a  difficult  capital 
formation  constraint  on  this  industry.  The 
high  priorities  for  capital  spending  In  SIC  33 
are: 

1.  To  Increase  plant  capacity; 

2.  To  Improve  environmental  controls;  and 

3.  To  switch  to  available  fuels. 

These  demands  for  capital  are  likely  v  to 
Impede  the  availability  of  ciq>ltal  for  energy 
efficiency  Improvements. 

IV.  POTENTIAL  XNBSGT  CONSXSVATION  MKASUXES 

ANS'EFPCatTS  TO  aXDUCX  USB  OP  PSTBOLBUM 

PRODUCTS  AND  NATURAL  GAS 

This  appendix  will  only  discuss  the  major 
aspects  of  the  assessment  of  potential  enwgy 
conservation  measures.  A  detailed  treatment 
of  all  the  potential  energy  conservation 
measures  which  were  considered  can  be  found 
In  the  target  support  documents  which  are 
available  for  examination  at  the  locations 
and  times  speclfled  In  the  body  of  this  notice. 

A.  Potential  measures  Utentifled.  1.  SIC 
3312,  331S.  3319,  3317— ste^  plants.  Twenty- 
six  speclflc  types  of  potential  oonservatlcm 
measures  were  evaluated  for  technological 
feasibility  and  economic  practicability  tttr 
steel  plants.  Twelve  of  these  Itemnpre  process 
measures  and  14  apply  to  housekeepl^.  The 
12  process  measures  are; 

a.  Increased  pellet  usage  In  blast  furnaces. 

b.  Increased  blast-fumaoe  gas  recovery. 

c.  New  and  modernized  blast  furnaces. 

d.  Dry  quenching  of  coke. 

e.  Blast-furnace  coal  Injection. 

f.  External  desulfurization. 

g.  Recovery  of  BOP  offgas. 

h.  Preheating  scrgp  for  BOP  with  oxygen- 
fuel  burner. 

I.  Increased  electrlc-fumace  ciqiaclty. 

J.  Increased  continuous  casting. 

k.  Increased  use  of  Induction  heating  of 
steel  slabs. 

l.  Improvements  in  soaking  pit,  reheat,  an¬ 
nealing,  and  heat-treating  faclUtlee. 

3.  SIC  3334,  3353,  3354.  3355 — aluminum. 
Nineteen  qieclflc  types  of  potential  conserva¬ 
tion  measures  were  evaluated  for  the  alumi¬ 
num  component.  Seven  of  these  Items  are 
process  measures  and  12  iqiply  to  housekeep¬ 
ing.  The  seven  process  measures  are: 

a.  Convert  60  percent  of  rotary  kilns  for 
calcining  alumina  to  fluidized  bed  calclnera. 

b.  Improve  efficiency  of  Hall  Process. 

c.  Complete  100  percent  conversion  to  sili¬ 
con  rectlflers. 

d.  Decrease  melting  losses  by  50  percent. 

e.  Improve  fabrication  yMd. 

f .  Double  the  amount  of  old  scrap  recyded. 

g.  Install  air  dampers  on  holding  fumaosa. 


3.  SIC  3321,  3322— from  /oundries.  Twenty 
speclflc  types  of  potential  conservation  meas¬ 
ures  were  evaluated  for  the  Irob  foundries 
component.  Eight  of  these  Items  are  process 
measures  and  13  an>ly  to  housekeeping.  The 
eight  process  measures  are: 

a.  Increase  electric  melting  by  additional 
25  percent  of  total  melting. 

b.  Install  recuperative  hot  blast  on  addi¬ 
tional  15  percent  of  cupola  capacity. 

c.  Install  divided  blast  on  additional  40 
percent  of  cupola  capacity. 

d.  Install  electronic  energy-management 
systems  In  foimdiies  making  20  percent  of 
annual  production. 

e.  Convert  additional  50  percent  of  “hot” 
methods  for  molding  and  ooremaklng  to 
“ccdd”  methods. 

f.  Use  insulating  sleeves  on  30  percent  of 
risers. 

g.  Preheat  charges  with  waste  heat  for 
40  percent  of  electric  furnaces. 

h.  Increase  yield  by  2  percent  by  methods 
In  addition  to  above. 

4.  SIC  3331.  3351 — copper.  Six  speclflc  types 
of  potential  conservation  measures  In  addi¬ 
tion  to  housekeeping  were  evaluated  for  the 
copper  component  as  follows: 

a.  Conversion  of  multiple-hearth  to  fluld- 
Ized-bed  routing. 

b.  Installation  of  Noranda  process  smelter 
at  Garfleld,  Utah. 

c.  Installation  of  Outokumpu  flash  smelter 
at  Hidalgo,  NM. 

d.  Substitution  of  fuel  oil  for  natural  gas 
In  smelting. 

e.  Oxygen-enrichment  of  air  In  converters. 

f.  Conversion  of  reverberatory  furnaces  for 
cathode  smelting  to  ASABCO  shaft  furnace. 

5.  SIC  3313 — ferroalloys.  Two  q>eclflc  types 
of  potential  conservation  measures  In  addi¬ 
tion  to  housekeeping  were  evaluated  for  this 
component  as  follows: 

a.  Increase  use  of  larger  submerged^arc 
furnaces  with  Improved  controls. 

b.  Convert  some  open-hooded  furnaces  to 
“sealed"  mode  of  operation. 

6.  SIC  3391,  3392,  3399 — nonferrous  found¬ 
ries.  Three  speclflc  types  of  potential  con¬ 
servation  measures  in  addition  to  house¬ 
keeping  measures  were  evaluated  for  this 
component,  as  follows; 

a.  Bulk  transport  of  molten  metal. 

b.  Improvement  of  furnace  efficiency. 

c.  Preheating  of  furnace  charges. 

7.  SIC  3324,  3325 — steel  foundries.  Five 
speclflc  types  of  potential  conenwatlon  msas- 
ures  In  addition  to  housekeeping  measures 
were  evaluated  for  this  com^nent,  as  fol¬ 
lows: 

a.  Install  electronic  energy-management 
systems  In  foundries  making  20  percent  of 
annual  production. 

b.  Convert  additional  40  percent  of  "hot" 
methods  for  molding  and  coremaking  to 
"cold**  methods. 

c.  Use  Insulating  sleeves  on  30  percent  of 
risers. 

d.  Preheat  charges  with  waste  heat  for  40 
percent'  of  electric  furnaces. 

e.  Increase  ylffid  by  2  percent  by  methods 
in  addition  to  abovsi 


V.  DRAFT  TARGET  DEFINITION 

A.  Component  Goals.  The  detailed  evalu¬ 
ation  of  the  best  available  Infonnatlon  ^ 
suited  In  the  following  gross  energy  efficiency 
Improvement  goals  for  each  of  the  thlrteui 
components  ot  SIC  33: 

Component 

goals 

{percent) 


SIC  3312.  15.  16.  17:  Steel  plante .  18.6 

SIC  3834,  58,  54.  65:  Aluminum _  13. 8 

SIC  3331,  23 ;  Iron  foundries .  36. 6 

SIC  3331,  61 :  Copper . .  13. 0 

SIC  3318:  Ferroalloys _  g.  0 

SIC  3361,63.60:  Nonferrous  foundries _  0. 1 

SIG8334,  25:  Steel  foundries . 18.0 

SIC  3330:  Other  primary  nonferrous..  11.8 

SIC  3356,  57:  Nonferrous  processing _  4. 7 

SIC  3398.  00  Mlscellaneoiu  metal 

products  _  7. 1 

SIC  3341:  Secondary  nonferrous  smelt¬ 
ing  and  reflnlng _  15. 4 

SIC  3333:  Primary  zinc _  10.4 

SIC  3332:  Primary  lead _  11. 1 


B.  Proposed  Two-Digit  Gross  Target.  For 
each  conqmnent  the  1980  energy  use  at  1072 
energy  efficiency  In  units  of  trlllloos  of  Btu's 
Is  shown  in  column  A  ot  the  following  table. 
Similarly,  for  each  component,  the  1980  en¬ 
ergy  Improvement  based  on  the  projected 
Implementation  of  conservation  measures  In 
units  of  trillions  of  Btu’s  Is  shown  In  column 
D.  The  1980  energy  use  for  each  component 
as  shown  In  column  C  was  determined  by 
subtracting  the  savings  In  column  D  from 
the  energy  use  In  column  A.  Ccdumo'  B  re¬ 
peats  the  component  goals.  The  two-digit 
gross  target  pMcentage  for  SIC  33  is  deter¬ 
mined  below  by  subtracting  the  total  In 
column  O  from  the  total  In  column  A,  divid¬ 
ing  by  the  total  In  ctriumn  A  and  multiplying 
by  100.  The  proposed  two-digit  gross  target 
for  SIC  33  is  14  percent.  ' 
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Component: 

‘  3312, 15, 10, 17. 

3334,  63,  64,  66. 

3321,  22 . 

.3331,  61 . 

3313 . 

3361,02,  09.... 

3324,  26 . 

3339 . 

3360,  67 . . 

.3390,  99 . 

3341 . . 

3333 . 

3332 . 

Total . 


Oro0«  target  development 


U)  (B)  (C)  (D) 

1960  energy  use  Oroes  pereent  1900  energy  use  Energy  improye- 
at  1972  energy  Improyement  by  If  groae  U^et  ment  by  1960 

elBeleney  1960  for  each  Isad^yed  tor  each  eom- 

(10**  Btu)  eompement  (10»  Btn)  ponent  (10**  Btu) 


A  763 

13.6 

A  24.5 

.508 

741 

13.8 

639 

102 

170 

26.6 

12.5 

45 

92 

13.0  ^ 

W) 

12 

90 

8.9 

82 

8 

-  44 

9.1 

40 

4 

63 

l&O 

4;r 

10 

62 

11.8 

56 

7 

43 

4.7 

41 

2 

42 

7.1 

39 

3 

39 

1&4 

33 

6 

29 

ia4 

26 

3 

- 

9 

ILl 

8 

1 

(*) 


•  7'y=gross  energy  Improvement  target 


-XlOO 


^^  =  .'),167  4,450^H^_13 
5|lv7 


C.  Special  circumUances  effect.  Special  clr- 
ctunatances  are  conditions  Imposed  on  an  In¬ 
dustry  which  are  beyond  the  control  of  that 
industry  and  result  In  the  use  of  additional 
energy  to  manufacture  the  same  products. 
Examples  of  special  circumstances  In  SIC  33 
are  the  energy  required  for  pollution  oontred 
and  the  processing  difference  between  we 
grade  in  1972  and  1980. 

D.  Proposed  ttoo-digit  net  target.  For  each 
component  in  SIC  33  the  additional  energy 
required  by  special  clrciunstances  was  de¬ 
termined  in  units  of  trillions  of  Btu  and  re¬ 
corded  In  column  C  of  the  table  below.  The 


g^ross  ocMnponent  goals  were  adjusted  by  add¬ 
ing  the  additional  energy  reqiUred  by  special 
circumstances  to  the  estimated  gross  target 
energy  oonsumption  In  column  B  of  the  table 
below  to  obtfdn  the  1980  energy  use  In  column 
D  for  calculating  the  net  target.  The  net 
component  goals  are  shown  In  column  E.  The 
two-digit  net  target  percentage  for  SIC  33 
is  calculated  by  subtracting  the  total  in  col¬ 
umn  D  fr<Kn  the  total  in  column  A,  dividing 
by  the  total  In  column  A,  and  multiplying 
by  100.  The  proposed  two-digit  net  target 
for  SIC  33  Is  10  percent. 


(A)  (B)  (C) 


(D) 


(E) 


1980  energy 
use  at  1972 
energy 
•fficiency 
(lOu  Btu) 


1960  energy 
use  if  grcMB 
target  is 
•ehieved 
(lOo  Bto) 


Energy  tar 
special 
elreumstanc 
(lOu  Btules 


1980  energy  Net  percent 

use  if  net  improyement 
target  is  by  1960  for 

aohieyed  each  component 
(10*>  Bto) 


Component: 

3312,16,16,17 .  3»763 

3334,  63,  64,  66 .  741 

3321,22 . 170 

3331,61 _  92 

3313 . 90 

3361,  62,  09.. . 44 

3324,  26 . 63 

3339 . 62 

3356,  67 . 43 

3396,  90 . 42 

3841 .  39 

3333 .  29 

3332 . 9 


A346 

168 

A  413 

9.1 

639 

7 

646 

1A8 

125 

11 

136 

20.0 

80 

22 

102 

9.8 

82 

4 

86 

4.4 

40 

1 

41 

A8 

43 

2 

46 

15.1 

65 

1 

56 

9.7 

41 

0 

41 

4.7 

39 

0 

39 

7.1 

33 

0 

33 

15.4 

26 

2 

28 

A4 

8 

0 

8 

11.1 

Total . .  6,167 . .  4,674  „ 


7'a^net  energy  efficiency  improvement  target XlOO 


6167-4674^,-.  . 
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VI.  rmai.  target  dettnition 

A.  Comments  and  impact  on  proposed 
target.  Testimony  given  at  the  December  9, 
1976,  public  hearing  and  timely  written 
comments  have  been  thoroughly  reviewed. 
The  cennments  raised  10  general  Issues,  as 
described  below,  and  were  primarily  con¬ 
fined  to  the  steel,  aluminum,  Iron  foundries, 
or  copper  components. 

1.  Time  constraints.  Several  organizations 
raised  the  Issue  of  Insufficient  time  being 
allowed  to  obtain  data  sufficiently  accurate 
to  derive  a  meaningful  energy  efficiency  Im¬ 
provement  target.  The  time  allowed  to  set 
the  targets  was  prescribed  by  Section  874  of 
the  EPCA  which  also  q>eclfied  that  the 


targets  should  be  based  on  the  best  available 
Information.  It  should  be  noted  that  section 
374(d)  provides  a  mechanism  whereby  the 
targets  as  established  can  subsequently  be 
modified.  Accordingly,  no  further  delay  Is 
warranted. 

2.  Definition  of  economic  practicability. 
Virtually  all  of  the  public  testimony  stressed 
the  importance  of  properly  defining  economic 
practicability  and  applying  this  criteria  on 
an  Individual  company  basis  In  order  to 
properly  determine  when  investments  In 
miergy  conservation  should  be  undwtaken. 
FEA  fully  recognizes  the  Individual  financial 
character  of  the  companies  which  make  up 
each  four-digit  dasslflcatlon.  Much  delibera¬ 
tion  uras  given  to  considerations  of  the  avail - 
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ability  and  cost  of  capital  In  the  primary 
metals  Industry,  and  a  method  was  derived 
to  assist  In  the  assessment  of  the  maximum 
practicable  investment  for  metal  producing 
companies.  On  the  basis  of  these  considera¬ 
tions,  FEA  believes  that  the  methods  used 
to  asses  economic  practicability  were  reason¬ 
able  for  setting  a  target. 

3.  Variable  production  rates.  The  issue  was 
raised  that  lower  production  rates  for  several 
of  the  primary  metal  Industries  In  the  years 
between  1972  and  1980  could  lead  to  signifi¬ 
cant  Increases  In  unit  energy  consumption 
and  could  therefore  prevent  attainment  of 
the  desired  energy  efficiency  Improvement. 
This  problem  was  considered  In  the  target 
support  document  which  acknowledged  that, 
In  a  period  of  depressed  production,  a  plant 
or  Industry  component  may  Indeed  show  an 
increased  use  of  energy  per  unit  of  output. 
The  target  document  also  pointed  out,  how¬ 
ever,  that  If  energy  conservation  has  been 
effective,  this  will  be  revealed  when  produc¬ 
tion  returns  to  Its  higher  level.  Lacking 
Information  to  the  contrary,  this  study 
assumed  that  the  production  rates  for  1980 
would  at  least  equal  those  for  1972.  Accord¬ 
ingly,  no  changes  In  the  target  due  to  this 
matter  are  warranted. 

4.  Importance  of  recycling  scrap.  Several 
comments  pointed  out  the  need  to  obtain 
Increased  amounts  of  purchased  outside 
scrap  In  order  to  attain  the  energy  conserva¬ 
tion  potential  of  these  SIC  33  components. 
The  availability  of  Increased  amounts  of 
scrap  for  Implementing  the  energy  conserva¬ 
tion  measure  was  recognized  In  the  target 
support  document,  and  the  derived  energy 
efficiency  Imjfrovement  target  does,  in  fact, 
refiect  this  consideration. 

5.  Importance  of  voluntary  reporting 
programs.  All  ^okesmen  who  submitted 
testimony  at  the  public  hearings  were 
represented  by  trade  associations  who  are 
presently  cooperating  with  agencies  of  the 
Federal  Government  In  voluntarily  reporting 
energy  consumption.  Comments  from  these 
spokesmen  stressed  their  belief  In  the  Impor¬ 
tance  of  these  programs  as  a  part  of  the 
national  effort  to  conserve  energy.  An  impor¬ 
tant  observation  was  also  made  regarding  the 
particular  significance  of  voluntary  programs 
for  components  other  than  steel  and  alumi¬ 
num.  Attainment  of  the  SIC  33  target  Is 
critically  dependent  on  the  performances  of 
the  steel  and  aluminum  components.  Any 
failure  on  their  part  to  achieve  the  target 
would  significantly  increase  the  necessary 
effort  from  the  other  components.  Even 
though  their  results  may  not  be  numerically 
significant,  they  are  significant  relative  to 
several  other  Industries  outside  SIC  33  and. 
therefCEW,  are  of  considerable  Importance  to 
the  national  effort.  EEA  recognizes  that  the 
voluntary  repiHtlng  programs  now  under  way 
for  some  components  of  the  primary  metal 
Industries  are  Important  In  tracking  progress 
toward  the  national  goal  of  energy  conser¬ 
vation. 

6.  The  need  for  incentives.  The  issue  was 
raised  that  achievement  of  the  gross  energy 
efficiency  improvement  target  could  be 
strongly  Influenced  by  future  changes  la  gov¬ 
ernment  policies  which  might  either  ad¬ 
versely  affect  the  capital  iqiendlng  plans  of 
Industry  or  offer  new  Incentives.  If  futiuv 
government  policies  adversely  affect  incen¬ 
tives  or  encourage  additional  capital  Invest¬ 
ment,  then  attainment  of  the  target  might 
become  either  unreasonably  difficult  or  too 
easily  obtained,  depending  on  the  nature  of 
the  policy  changes.  Under  these  circum¬ 
stances,  the  target  might  require  re-exam- 
Inatlon  as  provided  for  by  Section  374(d)  of 
EPCA. 

7.  Insufficient  credits  for  conserving  criti¬ 
cal  fuels.  Several  comments  were  made  rela¬ 
tive  to  the  conflict  between  reducing  total 
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energy  oonsiunptlon  and  reducing  the  use  of 
critical  fuels  by  the  substitution  of  coal. 
Present  methods  and  systems  for  measuring 
and  reporting  energy  conservation  progress 
do  not  include  any  provisions  for  giving 
"coedlts”  to  those  companies  which  rely 
primarily  on  coal-derived  fuels  (as,  for  ex¬ 
ample,  the  steel  Industry)  or  to  those  who 
could  convert  to  coal  as  a  fuel.  This  problem 
was  recognized  in  the  draft  support  docu¬ 
ment  which  charged  fuel  consumption  at 
certain  specified  Btu  values,  regardless  of  the 
nature  of  the  fuel  or  its  scarcity.  If,  some¬ 
time  between  now  and  1980,  a  new  method 
for  computing  energy  efllclency  Improvement 
targets  Is  derived  which  Incorporates  such 
credits  for  conserving  scarce  fuels,  then  this 
may  require  re-examinatlon  of  the  target  as 
provided  for  by  Section  S74(d)  of  the  EPCA. 

8.  Expectations  compared  with  targets. 
Some  comments  stated  that  the  Industrial 
expectation  relative'  to  energy  conservation 
Is  lower  than  the  target.  These  comments 
Implied  that  a  target  shotild  not  call  for 
greater  conservation  than  an  Industry  ex¬ 
pects  to  achieve  while  conducting  Its  nor¬ 
mal  business.  The  EPCA,  however,  specifies 
that  the  energy  efiSclency  Improvement  tar¬ 
get  should  represent  the  maximum  feasible 
Improvement  In  energy  efficiency.  Accord¬ 
ingly,  It  Is  expected  that  greater  effort  than 
that  of  normal  business  expectations  will  be 
required  by  industry  to  attain  the  target. 

9.  Specific  comments  on  energy  efficiency 
improvement  options.  A  representative  of  the 
American  Iron  and  Steel  Institute  (AISI) 
testified  at  the  hearing  that  AISI  had  In  1974 
derived  a  target  of  8  percent  for  Its  compon¬ 
ent  without  consideration  of  special  cir¬ 
cumstances,  and  stated  that  its  current  view 
Is  that  a  target  of  4.3  percent  Is  reasonable 
while  a  target  of  7.4  Is  possible.  AISI  Indi¬ 
cated  that  these  figures  compare  with  a  com¬ 
ponent  goal  of  13.6  percent  for  this  compon¬ 
ent  In  the  draft  target  documents.  The  most 
.significant  contention  by  the  AISI  were 
that  the  computation  of  conservation  po¬ 
tential  for  the  steel  component  (as  detailed 
In  Appendix  N  of  the  target  support  docu¬ 
ment)  should  be  based  on  the  tonnage  of 
steel  expected  to  be  produced  in  1980  Instead 
of  the  tonnage  produced  In  1973.  FEA  believes 
that  on  the  basis  of  the  best  available  Infor¬ 
mation,  the  energy  conservation  potential 
for  the  steel  component,  as  derived  and  ex¬ 
pressed  in  the  tai^et  support  dociunents,  is 
as  reasonable  as  the  lower  potential  which 
AISI  espouses.  Accordingly,  no  change  to 
the  final  target  is  necessary. 

The  Aluminum  Association  commented, 
concerning  the  aluminum  component,  that 
the  approach  used  In  developing  programs 
that  are  technologically  feasible  and  econom¬ 
ically  practical  Is  reasonable  and  that  the 
energy  conservation  projects  outlined  are 
acc^  table. 

Representatives  of  the  American  Mining 
Congress  (AMC)  took  exception  to  the  energy 
savings  estimated  In  the  copper  component 
tor  housekeeping  changes  and  at  the  two 
new  smelters  which  are  being  Installed  at 
Hidalgo,  N.  Mexico,  and  Oarfield,  Utah.  The 
AMC  representatives  admitted  that  house¬ 
keeping  changes  have  cut  back  energy  use 
by  several  percent  since  1973  but  stated 
that  an  additional  5  percent  In  further  sav¬ 
ings  was  not  possible  on  the  basis  of  tech¬ 
nical  and  economic  criteria.  FEA  recognized 
that  the  original  total  of  estimated  house¬ 
keeping  savings  may  have  been  excessive  due 
to  Incomplete  knowledge  of  the  economic 
factors  Involved,  and,  as  a  result  of  the  com¬ 
ments  has  revls^  the  estimated  housekeep¬ 
ing  energy  savings  from  8.46  to  3.46  percent. 

The  AMC  comments  on  the  two  new  smelt¬ 
ers  pointed  out  that,  ^ue  to  future  uncer¬ 
tainties  In  constraints  for  environmental 


controls,  neither  of  these  smelters  may 
achieve  the  operational  efficlences  estimated 
In  the  target  support  document.  FEA  rejects 
the  Implications  that  neither  of  these  new 
smelters  will  be  more  efficient  than  the 
average  smelter  which  was  operational  In 
1973. 

As  shown  In  the  table  below,  the  net  re¬ 
sult  of  the  amended  values  Is  to  reduce  the 
estimated  energy  savings  fra^  the  copper  com¬ 
ponent  from  13  to  8  percent.  This  effectively 
Increases  the  estimated  1980  gross  target 
energy  consumption  for  the  copper  compo¬ 
nent  from  80x10'*  Btu  to  84.6xl0‘*  Btu. 


Energy  savings  (percent) 

Tarfst  AMC 

support  Judgments 
doouDMnts 

Amendinl 

values 

Housekeeping 

8.46 . 

a46 

changes. 

Flash  smelter  at 

i61  . 

2.51 

Hidalgo,  N.  Mei. 
Noranda  smelter  at 

1.31 . 

1.31 

tiarfleld,  Utah. 
Other  sources . 

,72  0.72 . 

.72 

Total . 

18.00  4  to  5 . 

8.00 

A  spokesman  for  the  American  Foundry- 
men’s  Society  commented  that  the  ’’overall 
target  of  a  reduction  of  10  percent  In  ener¬ 
gy  consumed  per  ton  of  product.  Industry¬ 
wide,  appears  reasonable." 

10.  Specific  comments  on  special  circum¬ 
stances.  The  support  document  used  In 
deriving  the  proposed  component  goal  for 
the  copper  component  estimated  that  when 
special  circumstances  for  environmental  con¬ 
trols  were  considered,  with  regard  to  that 
component  the  1980  energy  consumption  for 
that  component  would  be  103  x  10**  Btu's. 
This  represents  an  Increase  of  37.6  percent 
In  energy  consumption  over  the  gross  com¬ 
ponent  goal  for  the  coj^r  component.  This 
Increase  was  based  on  an  Industry  estimate 
which  considered  as  special  circumstances 
the  effects  of  alr-quality  regulations.  AMC, 
however,  contended  In  Its  comments  that  the 
37.6  percent  figure  as  determined  by  FEA 
neglected  the  energy  costs  for  more  stringent 
water-quality  regulations,  productivity  de¬ 
creases  due  to  OSHA  regulations,  and  lower 
production  rates  and,  therefore,  should  be 
revised  upwards.  AMC  suggested,  a  more  in¬ 
clusive  estimate  of  the  energy  Impact  of 
special  circumstances  would  be  a  40  to 
60  percent  increase.  FEA  recognizes  that  an 
Increase  over  Its  original  estimate  Is  ap¬ 
propriate.  Accordingly,  FEA  has  revised  the 
original  37.6  percent  Increase  In  energy  con¬ 
sumption  by  the  copper  component  due  to 
special  circumstances  to  the  higher  figure  of 
40  percent. 

B.  Final  target  values.  The  following  table 
takes  Into  account  the  revisions  In  the  figures 
for  the  coppfr  component  and  reveals  the 
conservation  picture  for  the  entire  SIC  33. 


10'*  Btu  in  target  year,  1980  energy 


ConiiMMiciit  Used  at  Use  if  gross  Use  if  net 
1972  energy  target  is  target  is 

efficiency  achieved  achieved 

lOU  Btu  10»  Btu  10»  Btu 

Copper .  92  84.6  118.4 

All  others .  R.tIfS  4.376.0  4,572.0 

Total  SIC  33.  5,167  4,4<'>0.C  4,690.4 


As  displayed  In  the  above  table.  SIC  33 
could  lower  Its  consumption  of  energy  in 
the  target  year  from  6,167X10'*  Btu's  to 
4,460.6X10“  Btu’s  If  the  energy  for  special 
circumstances  Is' not  considered,  represent¬ 
ing  a  gross  conservation  of  14  percent  In 


energy  efficiency  improvement.  After  an  ad¬ 
justment  of  the  gross  target  for  special  cir¬ 
cumstances.  SIC  33  could  lower  Its  consump¬ 
tion  of  energy  In  the  target  year  to  4,690.4  x 
10“  Btu.  This  would  represent  a  net  Im¬ 
provement  In  energy  efficiency  of  9  percent. 

The  following  Is  the  energy  efficiency  im¬ 
provement  target  set  by  PEA  for  SIC  33 : 

Percent 


Gross  target,  based  solely  on  tech¬ 
nological  feasibility  and  economic 

practicability _  14 

Offset,  based  on  consideration  of  spe¬ 
cial  circumstances _  5 

Net  target,  based  on  technological 
feasibility  and  economic  practi¬ 
cability  plus  consideration  of  special 
clal  circumstances _  9 


Appendix  H.  Statement  op  Basis  and  Justi¬ 
fication  poa  THE  Enxxgt  Efficiknct  Im- 

psovement  Taboet  fob  sic  34 — Pabbicated 

Metal  Products 

I.  INDUSTBT  DESCRIPTION  AND  ENERGY  BASE 

The  fabricated  metal  products  Industry 
comprising  Standard  Industrial  Classifica¬ 
tion  (SIC)  34  consists  of  36  four-digit  prod¬ 
uct  classifications.  This  Industry  Includes 
establishments  engaged  In  fabricating  fer¬ 
rous  and  nonferrous  metal  products  such  as 
metal  cans,  tinware,  hand  tools,  cutlery, 
general  hardware,  nonelectric  heating  appa¬ 
ratus,  fabricated  structural  metal  products, 
metal  forgings,  metal  stampings,  ordnance, 
and  a  variety  of  metal  and  wire  products 
not  elsewhere  classified  (n.e.c.).  The  units  of 
output  for  this  Industry  are  base  boxes,  tons, 
square  meters,  and  Hollar  value  of  ship¬ 
ments. 

As  a  result  of  both  the  lack  of  voluntary 
energy  conservation  programs  within  the 
fabricated  metal  products  Industry  and  the 
large  number  of  products  and  companies 
covered  by  SIC  34,  the  36  four-digit  classi¬ 
fications  were  grouped  Into  seven  compo¬ 
nents  In  order  to  establish  the  Industry 
target.  Four-digit  SIC  classifications  which 
showed  the  following  similarities  were 
grouped  together: 

1.  They  collect  data  u.slng  similar  units  of 
output. 

3.  They  make  a  similar  quantitative  con¬ 
tribution  to  total  energy  use  within  the 
fabricated  metal  Industry. 

3.  They  use  similar  processing  techniques. 

4.  They  are  commonly  considered  to  be 
similar. 

The  following  table  provides  information 
on  total  energy  consumption  for  SIC  34 
during  the  1973  base  year  Including  a  break¬ 
down,  where  available,  of  energy  consump¬ 
tion  for  each  four-digit  classification  within 
the  seven  groups. 


Indii.siry 

SIC 

code 

1972 
energy 
con¬ 
sumed 
(10  >» 
Btu’s) 

Percent 

Cans  and  barrels: 

Metal  cans . 

Metal  barrels,  drums,  and 
pails . 

3411 

3413 

32.2  . 

5.9  . 

. 

Total . 

.  38.1 

7.6 

Hardware,  cutlery,  and  tools;, 

Cutlery . . 

Hand  and  edge  tools,  n.e.e... 
Hand  saws  and  sawbladee... 

3421 

3423 

342S 

3429 

3.5 
IZO  . 
NA 
21.9 

Total . 

37.1 

7.4 

8amtary  ware:  Metal  sanitary 
ware. . . . 

3431 

8.43 

Total . 

.  8.48 

1.7 
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Induslry 


1972 

•atrgJ 

8IC  eon-  Pereent 
•ode  sinned 
(10  » 

Bin’s) 


Porglngs; 

iron  end  steel  forgings . .  3462  NA 

Nonferrous  forgings . .  8463  NA 


Total. 


7L0 


Bumpings: 

AutomotiTe  stampings -  3465  37.60. 

(Yowns  and  closures _  3466  2.22 

Metal  sUunpings,  a.e.e -  3469  20. 40 


Total. 


60.2 


Plating  and  coating: 

Plating  and  poliabing .  3471  24.5 

Metal  coating  and  allied 
services . . .  8479  14.37 


Total .  38.87 


General  fabrication: 

Fabricated  structural  metal 

products _ 3441 

Metal  doors,  sash  and  trim...  8442 

Fabricated  platework .  8443 

Sheet  metalwork _  3444 

Architectural  metalwork -  3446 

PrMabricated  metal  build¬ 
ings  _  3448 

Miscellaneous  meUlwork ....  3449 


NA 

NA 

NA 

NA 

NA 

NA 

NA 


Subtotal . .  80.5 


Small  arms,  ammunition....  3482  NA 

Small  arms _  3484  NA 

Ordnance  and  accessories, 

ll.e.C .  3489  NA 

Ammunition,  except  for 
small  arms _ 3483  NA 


Subtotal .  50. 2 


Valves  and  pipe  fittings _  3494  31. 0 

Plumbing  fittings  and  brass 

goods .  3432  NA 

Heating  equipment,  except 
electrical.. .  3433  NA 


Subtotal. 


9.1 


Screw  machine  products .  3451 

Bolts,  nuts,  rivets,  washers..  34,52 


NA 

NA 


Subtotal .  27.7 


Steel  springs,  except  wire -  3493  NA 

Wire  springs . 3495  NA 

Miscellaneous  fabricated 

wire  products .  3496  NA 

Metal  foil  and  leaf .  3497  NA 

Fabricated  iripe  and  fittings.  3496  NA 

Fabricated  metal  products, 
n.e.e .  3499  NA 


..  38.9  „ 

Total . 

..  246.4 

40. 3 

Grand  total . 

..  50610 

loao 

edge,  and  mechanics  tools  such  as  rasps, 
shovels,  scrapers,  and  hoes  (3423),  hand 
saws,  and  saw  blades  for  hand  and  power 
driven  saws  (3425) ,  and  a  variety  of  products 
such  as  furniture,  hardware,  vacuum  and 
Insulated  bottles,  night  latches,  deadlocks, 
and  motor  vehicle  hardware  (3429). 

3.  SIC  3431,  metal  sanitary  ware  Includes 
the  manufacture  of  enameled  Iron,  and 
pressed  metal  sanitary  ware  as  well  as  other 
metal  plumbing  fixtures  which  are  not 
enameled. 

4.  SIC  3462.  3463,  forgings  consists  of  the 
production  of  meUl  forgings  and  stampings 
on  a  Job  order  basis  for  sale  or  interplant 
transfer  (3462)  and  the  manufacture  of  non- 
ferroiis  forgings  (3463) . 

6.  SIC  3466,  3466,  3469,  stamping  covers  the 
manufacture  of  automotive  stampings  such 
as  body  parts,  hubs,  and  trim  (3465),  metal 
crowns  and  closures  such  as  metal  bottle 
and  jar  caps  and  tops  (3466) ,  and  metal 
stamping  of  porcelain  enameled  products 
such  as  household  appliance  housings  and 
parts,  metal  garbage  cans,  and  cooking  and 
kitchen  utensils  which  are  stamped  and 
spun. 

6.  SIC  3471,  3479,  plating  and  coating,  con¬ 
sists  of  companies  engaged  in  anodizing, 
electroplating,  plating,  mechanical  finish¬ 
ing  and  chemical  treating  operations  (3471), 
and  companies  engaged  In  painting,  hot 
dipping,  engraving,  and  techning  (3479). 

7.  The  general  fabrication  component  con¬ 
sists  of  22  four-digit  classifications  repre¬ 
senting  8900  establishments  as  follows: 

(a)  SIC  3441.  3442,  3443,  3444,  3446,  3448, 
3449  lucludes  the  manufacture  of  fabricated 
structural  noetal  products  (3441).  metal 
doors,  sash,  and  trim  (3442),  ft^ricated 
platework  (3443),  sheet  metalwork  (3444), 
archltecttual  metalwork  (3446),  prefabri¬ 
cated  portable  metal  buildings  and  parts 
(3448),  and  mlscelaneous  metalwork  (3449). 

(b)  SIC  3482,  3484,  3489,  3483  covers  the 
nuinufacture  of  small  arms  ammunition 
(3482),  small  arms  (3484).  ordnance  and  ac¬ 
cessories,  n.e.c.  (3489),  and  ammunition, 
except  for  small  arms  (3483). 

(c)  SIC  3494,  3432,  3433  Includes  the  man¬ 
ufacture  of  valves  and  pipe  fittings  (3494), 
plumbing  and  heating  equipment  (3432), 
and  heating  equipment  except  electrical.  In¬ 
cluding  warm  air  furnaces  (3433). 

(d)  SIC  3461,  3452  covers  the  manufac¬ 
ture  of  screw  machine  products  (3451),  and 
bolts,  nuts,  rivets,  and  washers  (3452). 

(e)  SIC  3493,  3496,  8496,  8497,  3498,  3499 
Includes  the  manufacture  of  steel  springs, 
exo^t  wire  (8493),  wire  firings  (3495),  mis¬ 
cellaneous  fabricated  wire  products  (3496), 


meted  foil  and  leaf  (3497),  fabricated  pipe 
and  fittings  (3498),  and  fabricated  metal 
products,  n.e.c.  (3499). 

n.  CRITEBIA  rOE  APFUCABnjTT  .OF  POTENTIAL 
CONSSXVATION  MEASURES 

A  large  number  of  potential  energy  con¬ 
servation  measures  were  considered.  Each 
potential  measure  was  evaluated  first  with 
regard  to  Its  acceptability  on  the  bc»is  of 
demonstrated  technology  and  then  as  to  Its 
econmnic  attractiveness. 

A.  Technological  feasibility.  The  criteria 
used  for  screening  potential  measures  as  to 
technological  feasibility  were: 

1.  Has  the  technology  been  demonstrated 
In  newly  designed  plants? 

2.  Has  the  technedogy  been  demonstrated 
In  retrofit  Installations? 

3.  Is  the  technology  still  In  development 
with  no  prospect  for  use  before  January  1, 
1980? 

4.  Is  the  effectiveness  of  the  measure  lim¬ 
ited  by  the  size  of  the  plant  In  which  It  Is 
Installed? 

5.  Does  Industry  accept  the  measure  as 
fully  demonstrated? 

6.  Does  the  potential  measure  satisfy  envi¬ 
ronmental  requirements? 

7.  What  special  materials  and  manpower 
resources  are  required? 

The  measures  which  passed  the  Initial 
screening  were  then  tested  to  conform  to  the 
following  time  constraints: 

1.  Is  the  total  lead  time  required  for  In¬ 
stallation  and  operation  excessive? 

2.  Is  extensive  shut-down  time  required  of 
the  existing  plants  for  retrofit  Installation 
or  tle-ln? 

3.  Is  the  measme  consistent  with  plans 
of  the  Industry  to  conserve  energy? 

4.  Is  the  measure  consistent  with  the 
possibility  of  curtailment  of  natural  gas? 

B.  Economic  practicability.  Each  measure 
that  passed  the  technological  screening  was 
then  evaluated  by  the  following  economic 
rating  system, 

1.  Ty^  of  Investment  needed:  Low  invest¬ 
ment,  short  payback  period  short  lead  time, 
score  5;  Intermediate,  score  3;  major  capital 
Investment,  long  payback  period,  score  1, 

2.  Degree  of  implementation  by  industry: 
Widely  utilized  by  Industry,  score  6;  Inter¬ 
mediate,  score  3;  very  limited  utilization  by 
Industry,  score  1. 

3.  Maturity  of  technology:  Old  technol¬ 
ogy,  economics  well  known,  score  2;  new 
technology,  economics  of  which  are  rela¬ 
tively  unknown,  score  1. 

The  results  of  the  ratings  are  summarized 
in  the  following  table. 


The  energy 

below. 

sources  for  SIC 

34  are  shown 

Form  oi  energy 

Energy  consumed 

Percent  of 

(ion  Btu) 

total 

Fad  oil . 

39.8 

9 

Natural  gas . 

212.2 

48 

Coal,  coke . 

4.4 

1 

Electricity . 

97.3 

22 

Other . 

88.4 

20 

Total . 

442. 1 

100 

A  description  of  the  seven  components  by 
four-digit  classifications  Is  provided  below. 

1.  SIC  3411,  3412,  cans  and  barrels,  consists 
of  establishments  engaged  In  the  manufac¬ 
ture  of  metal  cans  (8411)  and  plants  pro¬ 
ducing  metal  shipping  bcurels,  drums,  kegs, 
and  paUs  (3412). 

2.  SIC  8421,  8423,  8425,  3429,  hardware, 
cutlery,  and  tools  covers  the  fabrication  of 
MlflBors,  shears,  trimmers,  nonelectric  razors, 
and  razor  blades  (8421),  a  range  of  hand. 


Boonomic  practicabOitg  rating  sheet 


'  T^fpeof 

EiiOJgy  saving  investment  invatoent 

needed 
(score  1  to  5) 

Degree  of 
implementation 
by  industry 
(score  1  to  5) 

Maturity  of 
technology 
(•core  1  to  2) 

Economic 

practicability 

seen 

Housekeeping,  lighting . . 5 . . .  „ 

3. . 

2  tn3 

1. . 

2 

la 

9  to  10. 

9. 

Hoosekee^ng,  insolation _ _ 4 . . . . 

3  . 

2 

3 

« 

9 

Kedaeed  utility  potentials _  _ 5 _ _ 

Insolating  against  process  heat  losses . 4... . . 

2 . 

3 . 

2. . 

2. . 

9. 

9. 

2 

9 

9 

3 . 

9.  ■ 

2t<>S 

2 . 

8  tot. 

8. 

Reduced  Lot  working  temperature _ 6 . . 

3 . 

Changes  In  Materials^proc^  specificatious.  3  to  4 _ 

2.  . 

4  to  7. 

Electroless  plating _ _ _  _ 4 _ 

1  .  . 

6. 

Waste  heat  nenpexation/Hot  to  cold  forging.  2/2 _ 

1  to^  . 

2/2 . 

4. 

Housekeeping,  eunputer  control  system. . .  1 _ 

1 

Improved  electric  motor  efficiency _ 1 _ 

4. 

Higher  efficiency  forging  furnaces...  _ 1.  .  _  .  _ 

2 

4. 

ITIriaviolet  and  pin  ovens  for  can  manii-  1...  .  .  . 

9 

4. 

foctnre. 

1 

1  tAl 

stoi. 

New  coil  painting  techiMk». _  ..1  _  „ 

1 

1 

t. 

1 

1 

t. 

0 
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Those  measures  having  ratings  of  8  or 
above  are  economically  practicable  and  their 
Implementation  Into  SIC  34  Industries  can 
and  will  improve  energy  efficiency  by  the 
target  date  of  January  1.  1980.  Those  Items 
ranking  3  to  S  will  likely  be  implemented 
in  some  companies  in  SIC  34  and  can  con* 
tribute  to  their  achievement  of  the  ultimate 
target  but  could  not  be  sufficiently  imple¬ 
mented  on  an  industry-wide  basis  to  be 
considered  in  establishing  the  SIC  34  target. 
Items  which  scored  below  three  were  not 
considered  economically  practicable. 

m.  CAPTTAI.  SPENDING  OBCXKONS  AND 
FINANCING  CONSTSAINTS  , 

SIC  34  incorporates  a  great  number  (30,- 
000)  of  companies  which  produce  a  large 
variety  (1,000)  products.  Thirteen  thousand 
companies  in  this  Industry  are  job  shop  t]rpe 
operations  which  employ  less  than  30  peo¬ 
ple.  In  the  larger  establishments,  energy 
costs  generally  account  for  one  percent  of 
the  dollar  value  of  the  end  product  and  are 
not  high  enough  to  Justify  the  Investment 
unless  conventional  energy  sources  are  cur¬ 
tailed.  If  more  capital  was  available  In  this 
Industry  for  retrofitting  and  building  new 
plants,  the  maximum  feasible  energy  im¬ 
provement  would  be  considerably  higher.  The 
energy  efficiency  Improvement  measures 
which  were  evaluated  generally  require  a 
relatively  small  monetary  investment  and 
provide  a  short  payback  period. 

IV.  POTENTlAl,  ENEBOT  CONSEHVATION  MEASUBE8 

AND  EFFOBT8  TO  BEDUCE  USE  OF  PETBOLEUM 

PRODUCTS  AND  NATUBAl.  GAS 

The  target  support  documents,  copies  of 
which  are  available  for  inspection  as  pro¬ 
vided  for  in  the  body  of  this  notice,  contain 
a  detailed  treatment  of  the  consideration  of 
potential  energy  conservation  measures.  This 
appendix  will  only  discuss  the  major  as¬ 
pects. 

A.  Potential  measures  identified.  The  fol¬ 
lowing  suggestions  represent  the  type  of 
measures  that  were  finally  Identified  as 
technologically  feasible  and  economically 
practicable : 

1.  Turn  ovens  and  furnaces  to  low  fire 
when  on  standby. 

2.  Turn  off  equipment  when  not  in  use. 

3.  Install  combustion  monitoring  and  con¬ 
trol  of  ovens,  furnaces,  boilers. 

4.  Install  high  efficiency  ovens,  furnaces, 
boilers. 

5.  Use  wateborne  solvent  systems  to  elimi¬ 
nate  need  for  afterburners  on  coating  ovens. 

6.  Install  heat  recuperates  to  recover 
waste  heat. 

7.  Install  catalysts  In  afterburners  to  re¬ 
duce  energy  consumption. 

8.  Install  process  changes  that  would  re¬ 
sult  In  an  overall  25  percent  decrease  In  en¬ 
ergy  use. 

9.  Install  combustion  control  on  melting 
furnaces  including  monitoring,  recuperation, 
and  Insulation. 

10.  Use  single  coating  to  eliminate  double 
firing  in  porcelalnizlng. 

11.  Use  coatings  that  do  not  require  fir¬ 
ing. 

12.  Use  lower  process  temperatures. 

13.  Improve  air  seids  and  circulatory  sys¬ 
tems. 

14.  Improve  insulation. 

15.  Switch  from  gas  to  electric  heating. 

16.  Preheat  make-up  air. 

17.  Recover  waste  heat. 

18  Use  cold  wash  processes. 


19.  Improve  process  controls  and  schedul¬ 
ing. 

20.  Reduce  beat  loss  from  baths  with  float¬ 
ing  spheres. 

B.  Efforts  to  reduce  consumption  of  petro¬ 
leum  produJcts  and  natural  gas.  As  a  result 
of  natural  gas  shortages,  many  c<»npanles 
have  converted  from  natural  gas'  to  fuel  oil 
for  heating.  Some  conversion  to  electric  beat¬ 
ing  Is  occurring  particularly  in  certain  seg¬ 
ments  of  the  forging  Industry  where  high 
volume  and  fixed  product  size  permits  the 
use  of  electric  heating.  The  trend  over  the 
next  few  years  will  be  to  equip  gas-flrcd 
furnaces  with  dual  controls  to  accommodate 
oil.  On  a  limited  scale.  Induction  heating 
and  resistance  heating  will  replace  gas- 
flred  fimnaces.  This  industry  has  few  plans  to 
convert  to  coal  due  to  the  lack  of  tech¬ 
nology  for  greater  than  50  percent  of  the 
establishments. 

V.  PROPOSED  TARGET  DEFINITION 

A.  Component  goals.  The  detailed  evalu¬ 
ation  of  the  best  available  Infmmatlon  re¬ 
sulted  in  the  following  gross  energy  efficiency 
improvement  goals  for  each  of  the  seven 
component  groups  of  SIC  34  which  were  an¬ 
alyzed 


Com¬ 

ponent 

goals 


1.  SIC  3411,  12;  Cans  and  barrels..  24.7 

3.  SIC  3421,  33,  35,  29:  Hardware,  cut¬ 
lery,  and  tools _  29. 7 

8.  SIC  3431:  Sanitary  ware _  19.0 

4.  SIC  3462,  63:  Forgings _  30.  1 

5.  SIC  3465,  66,  69:  Stampings _  31.6 

6.  SIC  3471,  79:  Plating  and  coating..  19  6 

7.  SIC  3441,  42,  43,  44,  46,  48,  49.  82. 

84.  89,  83,  94.  32,  33,  51.  53,  93.  95. 

96,  97,  98,  99:  Oeneral  fabrication..  22.  6 


B.  Proposed  two-digit  gross  target.  For 
each  component,  the  1980  energy  use  at  1972 
energy  efficiency  in  units  of  trillions  of  Btu's 
is  shown  In  column  A  of  the  following  table. 
Similarly,  for  each  component,  the  1980 
energy  improvement  based  on  the  projected 
implementation  of  conservation  measures 
in  units  of  trillions  of  Btu's  is  shown  in 
column  D.  The  1980  energy  use  for  each  com¬ 
ponent  as  shown  In  column  C  was  determined 
by  subtracting  the  savings  In  column  D  from 
the  energy  use  in  column  A.  ITie  component 
goals  are  repeated  In  column  B.  TThe  two- 
digit  gross  target  for  SIC  34  was  determined 
by  subtracting  the  total  In  column  C  from 
the  total  in  column  A,  dividing  by  the 
total  in  column  A  and  multiplying  by  100 
The  gross  component  goals  were  determined 
by  performing  the  same  evaluation  for  each 
component.  The  proposed  two-digit  gross 
target  for  SIC  34  is  25  percent. 


Gross  target  de^velopment 


(A)  (B)  (C)  (D) 

I960  energy  use  Gross  percent  I960  energy  uae  Energy  improve- 

Componeiit  at  1972  energy  luprovement  by  if  gross  target  ment  by  1960 

efficiency  1980  for  each  is  achievf^  (or  each  oom- 
(10*«Btu)  component  (lou  Btu)  poiient  (lOUBtiii 


Cans  and  barrels .  4,VS7  24.7  St  17  11.20 

Hardware,  entlery,  and  tools _ _  .SttOO  29.7  3S.80  IS.  10 

Sanitaryware . . .  12.11  19.0  9.81  2..T0 

Forgings .  93.60  30.1  <B.40  28.2 

Staraplngo .  47.20  .31.6  32.30  14.9 

Plating  and  coating . . . .  38.87  19.6  31.25  7.62 

General  fabrication . 298.90  22.6  231.20  67.7 


Total .  j86.9.'i  (I)  440.0 


•I _ (y 

'  Tg  ^gross  energy  improvement  target 100. 


Tg^ 


:^.95  to  440.0 


X100=25.0  iK-t. 


C.  Special  cirtumstances  effect.  Special  cir¬ 
cumstances  are  conditions  Imposed  on  an 
industry  which  are  beyond  the  control  of 
that  Industry  and  result  in  the  use  of  ad¬ 
ditions  lenergy  to  manufacture  the  same 
products,  ffnergy  required  for  pollution  con¬ 
trol  was  the  only  special  circumstance  Iden¬ 
tified  for  SIC  34. 

D.  Proposed  two-digit  net  target.  For  each 
component  in  SIC  34  the  additional  energy 
required  by  special  circumstances  was  deter¬ 
mined  and  recorded  in  column  C  in  the  table 
below.  The  gross  component  goals  were  ad¬ 


justed  by  adding  the  additional  energy  re¬ 
quired  by  special  circumstances  to  the  es¬ 
timated  gross  target  energy  consumption  in 
column  B  of  the  table  below  to  obtain  the 
1980  energy  use  In  column  O  tor  calculating 
the  net  target.  The  net  component  goals  are 
shown  In  column  E.  The  two-digit  net  target 
percentage  for  SIC  34  Is  calculated  by  sub¬ 
tracting  the  total  in  column  D  from  the 
total  In  column  A,  dividing  by  the  total  In 
column  A,  and  multiplying  by  100.  The  pro¬ 
posed  two-digit  net  target  for  SIC  34  Is  24 
percent. 


A 

B 

C 

I) 

E 

t'liniiionnnt  group 

1<.60  energy 
use  at  1972, 
energy 
efficiency 

10“  Btu’s 

1'.60  energy 
use  if  gross 
target  is 
achieved 

10“  Btu'8 

Energy  for 
special 

clrcmnstaiires 
10“  Btu's 

iiW  energy 
use  if  net 
target  is 
achieved 

10“  Btu's 

Net  perct'iii 
improvement 
by  1980  fcn 
eaeh 

component 

Cans  and  barrels.. . . . 

45.37 

34.17 

199 

38.10 

15.9 

Hardware,  cutlery,  and  tools _ 

.ia'iO 

35.80 

0 

35.80 

29.7 

Sanitary  ware _ _ _ _ 

12.11 

9.81 

.03 

9.84 

18.7 

Forginn _ _ 

93.80 

83.40 

0 

6140 

3ai 

Stampings . 

47.20 

32.30 

0 

32.30 

31.6 

Plating  and  coating _ _ 

38.87 

31.25 

L4S 

32.70 

15l9 

General  fabrication.. _ _ 

298.90 

231.20 

0 

2SL2 

22.6 

Total . .  58696  . . .  445.4  _ _ _ 


Ta-  net  eoergy  efficiency  improvement  target -  XlOOi 


SSe.M  te  445.40 

5M.95 


XtOO-24.1  pet.,  use  24.0  pet. 
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NOTICES 


n.  FINAL  TARGET  DEFINITION 

A.  Comments  and  impact  on  draft  target. 
Testimony  given  at  the  November  30,  1976, 
public  hearing  and  timely  written  comments 
have  been  thoroughly  reviewed.  The  com¬ 
ments  generally  were  addressed  to  four  gen¬ 
eral  issues. 

1.  Form  and  availability  of  data.  The  qual¬ 
ity  of  the  data  used  In  formulating  the  SIC 
34  target  and  aggregation  of  less  than  opti¬ 
mum  information  into  an  industry  wide  tar¬ 
get  was  the  subject  of  comment  by  those 
companies  and  trade  associations  which  have 
atttempted  to  develop  their  own  meaning¬ 
ful  energy  consumption  and  conservation 
data.  FEA  recognizes  that  the  quality  of  the 
data  available  was  not  perfect,  but  FEA  was 
required  by  EPCA  374(a)  to  set  the  target 
based  on  the  best  information  available.  En¬ 
ergy  eflaclency  improvements  will  vary  from 
company  to  company  within  SIC  34.  depend¬ 
ing  upon  the  types  of  processes  being  used, 
the  products  being  produced,  and  the  age  of 
the  plant  and  equipment.  The  final  target 
represents  a  goal  in  energy  conservation  for 
the  entire  SIC  34  industry  and  is  not  neces¬ 
sarily  applicable  to  any  one  company  or 
establishment. 

2.  Definition  of  Btu’s  per  unit  of  output. 
FEA  recognizes  as  several  comments  indi¬ 
cated  that  Btu's  per  unit  of  output  may  not 
be  a  meaningful  definition  of  energy  usage 
for  all  industries.  While  efforts  have  been 
made  by  many  companies  and  trade  associa¬ 
tions  to  determine  a  meaningful  unit  which 
will  accommodate  variations  in  production, 
process  changes,  and  capacity  utilization, 
FEA  believes  no  appropriate  measure  has 
been  developed  which  would  justify  any 
changes  in  the  target.  In  most  instances, 
data  on  energy  consumption  per  unit  was 
not  available.  Various  units  of  output  used 
included  the  dollar  value  of  shipments  for 
four  of  the  seven  components,  and  various 
physical  units  for  the  others  such  as  base- 
boxes  of  cans,  tons  of  forgings,  and  square 
meters  of  plating  and  coating. 

3.  Effects  of  new  plant  construction.  It  was 
pointed  out  in  the  hearing  that  considera¬ 
tion  must  be  given  to  companies  which  al¬ 
ready  have  plans  for  constructing  new  plants 
using  energy  efficient  technologies  in  the 
1972-iO  time  period.  These  plants  obviously 
cannot  achieve  an  additional  24  percent  im¬ 
provement  in  energy  efficiency.  Since  the  en¬ 
ergy  efficiency  target  for  the  SIC  34  Industry 
is  not  meant  to  be  applied  to  any  single 
plant,  this  comment  cemnot  effect  the  cal¬ 
culation  of  the  final  target  value. 

4.  Tax  incentives.  Some  statements  were 
made  during  the  hearing  that  energy  con¬ 
servation  and  the  use  of  energy-efflplent 
processes  would  be  more  quickly  imple¬ 
mented  if  tax  incentives  and  reduced  Interest 
loans  were  made  available  to  American  in¬ 
dustry.  FEA  has  acknowledged  the  impor¬ 
tance  of  economic  incentives  in  the  target 
support  document  under  the  evaluation  of 
economic  practicability. 

B.  Final  target  values.  None  of  the  com¬ 
ments  submitted  to  FEA  required  any  ad¬ 
justment  of  either  the  proposed  gross  or  net 
targets.  FEA  has  determined  that  SIC  34 
could  lower  its  consumption  of  energy  in 
the  target  year  from  686.95  X  But’s  to 
440  X  10“  But’s  if  the  energy  for  special  cir¬ 
cumstances  is  not  considered,  representing  a 
gross  conservation  of  25  percent  in  energy 
efficiency  Improvement.  After  an  adjustment 
of  the  gross  target  for  special  circumstances, 
SIC  34  could  lower  Its  consumption  of  en¬ 
ergy  In  the  target  year  to  446.4  x  10“  Btu. 
This  would  represent  a  net  Improvement  In 
energy  efficiency  of  24  percent. 


The  following  is  the  energy  efficiency  im¬ 
provement  target  set  by  FEA  fw  SIC  34: 

Percent 

Gross  target,  based  solely  on  techno¬ 
logical  feasibility  and  economic 


practicability _  25 

Offset,  based  on  consideration  of  spe¬ 
cial  cixcumstances _  1 

Net  target,  based  on  technological  fea¬ 
sibility  and  economic  practicability 
plus  consideration  of  special  circum¬ 
stances  _  24 


.Appendix  I:  Statement  of  Basis  and  Justifi¬ 
cation  FOR  THE  Energy  Efficienct  Im¬ 
provement  Target  for  SIC  35 — Machinery, 
Except  Electrical* 

I.  INDUSTRY  description  AND  ENERGY  BASE 

Standard  Industrial  Classification  (SIC) 
35  divides  the  machinery  industry  into  45 
four-digit  product  classification  which  are 
further  grouped  into  nine  three-digit  classifi¬ 
cations.  Components  are  defined  by  three- 
digit  product  classification  in  the  table  below. 
The  1972  energy  consumption  of  the  three- 
digit  classifications  is  as  follows: 


1972  energy 


BIC 

Industry 

consumed 

Percent 

10“  Btu 

3.'>1 

Engines  snd  turbines . 

30.0 

6.9 

352 

Faiin  and  garden  ma¬ 
chinery  and  equipment . 

49.4 

11.3 

363 

Construction,  mining, 

and  materials  handling 
machinery  and  equip¬ 
ment . 

75.1 

17.2 

364 

Metalworking  machinery 

67.2 

13.1 

365 

Bpeclal  industry  machin- 

ery,  except  metalwork¬ 
ing  machinery _ _ 

39.  C 

9.1 

36fl 

General  industrial  ma- 

chinery  and  equipment. 

63.5 

14.5 

357 

Office,  computing,  and 

accounting  madiines.. . 

25.5 

5.8 

368 

Refrigeration  and  service 

industry  machinery _ 

59.7 

13.6 

359 

MisoeUaneous  machinery , 

except  electrical . 

37.4 

8.5 

Energy  sources  for  SIC  35  in  1972  were : 


Form  of  energy 

10‘i  Btu  Percent  of  total 

Coal . 

36.7 

8.4 

Natural  gas . 

183.5 

41.9 

Fueloil . . 

41.4 

9.6 

Electricity... . 

M.6 

20.7 

Other.. . 

85.2 

19.5 

Total . 

437.4 

100 

The  three-digit  Industry  components  sire 
defined  as  follows:  1.  Engines  and  Turbines, 
SIC  351,  comprises  the  manufacture  of  tur¬ 
bines  (exc^t  aircraft),  turbine  generator  set 
units,  steam  engines,  and  diesel,  seml-diesel, 
or  other  Internal  combustion  engines  not 
elsewhere  classified. 

2.  Farm  and  garden  machinery  and  equip¬ 
ment,  SIC  352,  comprises  the  manufacture  of 
tractors  and  other  farm  equipment,  and 
snowblowers,  lawn  mowers  and  other  lawn 
and  garden  equipment. 

3.  Construction,  mining,  and  materials 
comprises  the  manufacture  of  heavy  con- 
handling  machinery  and  equipment,  SIC  353, 
struction  equipment  (bulldozers,  concrete 
mizerz,  pavers,  power  shovels) ,  heavy  mining 
equipment  (coal  cutters,  rock  drills  and 
crushers,  mine  ears),  oil  and  gas  fired  field 
equipment  (derricks,  drill  rigs  and  drill 
tools),  elevators  and  moving  stairways,  con- 


*  Target  development  for  SIC  35,  37  was 
treated  IdaitlcaUy  because  of  the  similarity 
of  the  two  industries. 


veyors,  hoists,  cranes,  monorail  systems,  and 
Industrial  trucks,  tractors,  trailers  and 
stackers  for  use  in  and  around  industrial 
facilities. 

4.  Metalworking  machinery  and  equipment, 
SIC  354,  comprises  the  manufacture  of  metal 
cutting  and  metal  forming  machine  tools, 
special  dies  and  tools,  machine  tool  accesso¬ 
ries  and  measuring  devices,  power  driven 
hand  tools,  rolling  mill  machinery  and  other 
metalworking  machinery  not  elsewhere 
classified. 

5.  Special  industry  machinery,  SIC  355, 
comprises  the  manufacture  of  machinery  for 
use  by  other  major  Industries  Including  food, 
textiles,  paperrchemicals,  and  petroleum. 

6.  General  industrial  machinery,  SIC  356, 
comprises  the  manufacture  of  pumps,  ball 
and  roller  bearings,  air  and  gas  compressors, 
blowers  and  exhaust  and  ventilation  fans,  in¬ 
dustrial  process  furnaces  and  ovens,  power 
transmission  equipment,  and  other  general 
industrial  equipment. 

7.  Office,  computing  and  accoimting  ma¬ 
chines,  SIC  357,  comprises  the  manufacture 
of  typewriters,  electronic  computing  equip¬ 
ment,  calculating  and  accoimting  machines, 
scales  and  balances  (except  laboratory) ,  and 
other  general  office  equipment. 

8.  Refrigeration  and  Service  Industry  ma¬ 
chinery,  SIC  358.  comprises  the  manufacture 
of  automatic  merchandising  machines,  com¬ 
mercial  laundry,  dry  cleaning,  and  pressing 
machines,  air  conditioning  and  warm  air 
heating  equipment,  commercial  and  mdus- 
trlal  refrigeration  equipment,  measuring  and 
dispensing  pumps,  and  other  service  indus¬ 
try  machines  not  elsewhere  classified. 

9.  Miscellaneous  machinery,  except  elec¬ 
trical,  SIC  359,  comprises  the  manufacture  of 
carburetors,  pistons,  piston  rings,  valves, 
amusement  park  equipment,  pneumatic  and 
hydraulic  cylinders,  flexible  metal  hose  and 
tubing,  and  other  miscellaneous  machinery. 

n.  CRITERIA  FOR  APPLICABILITY  OF  POTENTIAL 
CONSERVATION  MEASURES 

To  determine  the  maximum  feasible  energy 
efficiency  improvement  achievable  by  1980, 
potential  eno^  conservation  measures  were 
assessed  for  both  techncdoglcal  feasibility  and 
economic  practicability. 

A.  Technological  feasibility.  The  potential 
energy  conservation  measures  which  were 
considered  may  be  classified  mto  five  cate¬ 
gories. 

1.  Improvements  or  modification  to  equip¬ 
ment. 

2.  Chamges  in  processes. 

3.  Oonversions  to  electric  power. 

4.  improvements  in  operating  practice. 

5.  Housekeeping  improvements  in  build¬ 
ings  and  services. 

A  potential  energy  conservation  measure 
was  considered  to  be  technologically  feasible 
only  if  it  satisfied  all  the  following  criteria: 

1.  Any  technology  Involved  had  to  have 
been  demonstrated  preferably  in  an  operat¬ 
ing  plant  or  at  least  in  a  pilot  plant. 

2.  Any  equipment  to  be  purchased  or  mod¬ 
ifications  to  be  made,  could  be  in  operation 
by  January  1, 1980. 

3.  Any  modifications  of  equipment  had  to 
have  direct  iqipllcatlon  to  industries  involved 
in  this  study. 

4.  Any  procem  change  had  to  be  techno¬ 
logically  acceptable  to  the  Industry  affected. 

6.  Process  changes  could  be  in  operation 
by  January  1, 1980. 

6.  Oonvnsion  to  more  available  forms  of 
energy  had  to  be  based  on  technology  which 
was  developed  and  available. 

7.  Changes  from  turt  fired  to  electrloally 
heated  equ4>ment  had  to  be  baaed  on  aeall- 
ability  of  the  equipment  for  installation  by 
1980. 
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8.  ConTmtai  to  ••aoMaaBf  kMrtad  xfotp- 
maot  bad  to  bo  b— d  oo  tbo  oooMMBI^  of 
sufficient  Mffiosmts  of  otaoMo  pot—  bp  Joa* 
U017  1, 1980i 

Tecbadogteol  fnatMtttp  wm  forttar  eon- 
atroined  by  secondary  factoca  a—nniafd  with 
the  Industi^.  Conoerstono  to  etoctrlcaliy  pow¬ 
ered  melting  and  beatlag  eqalpment  were 
limited  to  a  percentago  a€  enrtsttng  Inatalla- 
tlona  because  delivery  timee  tor  moat  else- 
tiic  Induction  and  power  distribution  equip¬ 
ment  are  now  more  than  two  yearn.  In  addi¬ 
tion.  because  most  foundry,  forge  sbc^  and 
heat  treating  shop  ciq>aclty  Is  In  the  Mlderest. 
a  serious  Impact  <m  electric  power  availability 
wotild  occur  erlth  complete  conversion  to 
electricity  within  the  next  two  or  three  years. 
Despite  the  long-range  potential  for  energy 
conservation  by  use  of  more  efficient  electric 
motora,  FEA  has  concluded  ft  would  be  Im¬ 
possible  to  change  any  large  percentage  of 
existing  mottaa  within  the  next  few  years, 
even  if  sufficient  quantities  arere  available  by 
1980. 

Serious  consideration  was  given  to  the  po¬ 
tential  for  Improving  fuel  fired  heating  fur¬ 
nace  efficiency  by  adding  Insulation  to  the 
outside  walls  and  by  substituting  light¬ 
weight  refractories  tor  conventional  refrac¬ 
tories.  Some  potential  energy  savings  were 
calculated  on  a  limited  application  of  Insula¬ 
tion  and  refractory  changes.  Because  all  fur¬ 
naces  have  structural  steel  frameworks  and 
the  majority  have  a  plate  or  sheet  shell 
fCH*  enclosing  and  aeaUng  tbo  refractory 
construction,  Insxilatlon  cannot  simply  be 
added  to  the  outside  of  the  steelwork.  In 
most  cases  It  would  be  necessary  to  rebuild 
tbe  furnaces  completely  to  add  Insulation 
or  to  Install  lightweight  refractories.  While 
this  will  be  done  In  some  Instances  In  the 
next  few  years.  It  would  not  be  possible  for 
all  furnaces  to  be  rebuilt  by  1980. 

Three  estimates  of  1980  energy  consump¬ 
tion  based  on  technologically  feasible  meas¬ 
ures  were  made:  (a)  Ihe  first  estimate  In- 
v<dved  implementing  only  those  conserva¬ 
tion  measiues  which  required  capital  In¬ 
vestment  for  new  equipment  or  alterations 
to  existing  equipment. 

(b)  The  second  estimate  Involved  Imple¬ 
menting  only  Improved  operating  practices. 

(c)  The  third  estimate  was  the  result  to 
be  achieved  through  Implementing  the  con¬ 
servation  measures  In  (a)  and  (b). 

B.  Economic  practietMlittf.  Only  those  po¬ 
tential  oenservatlon  measures  which  required 
new  or  altered  equipment  as  described  In 
(a)  above  were  analysed  for  economic  prac¬ 
ticality.  They  accounted  for  4Ji  percent  of  the 
total  18.7  percent  technologically  feasible  ef¬ 
ficiency  Improvement.  Conservation  meas- 
lues  which  required  Improved  operating 
processes  were  not  analyaed  for  economic 
practicality  because  their  Implementation 
can  be  achieved  with  minimal  expense.  The 
economic  screening  was  based  on  the  fol¬ 
lowing  factors: 

1.  Industry  growth  rates. 

9  Energy  cost  projections. 

3.  General  inflation  projections. 

4.  Industry  composite  cost  of  capitaL 

5.  Betum  on  Investment. 

6.  Capital  avaUahlllty. 

7.  Other  factora,  Including  utilization,  age, 
location,  and  energy  dependability. 

m.  CAPITAL  SPEKDntS  DXCISIONS  AWD  PINANCINS 

cdubtraimts 

A.  Required  return  on  investmunt.  Seven¬ 
teen  energy  conservation  measures  were 
found  to  be  ooonaintndly  practicable  fas  one 
or  more  of  the  three-digit  oomponent  Indus¬ 
tries.  These  measures  are  presented  btfov 
with  related  capital  Investment  and  energy 
savings. 


Mat  imrrutmmt 

IfTV  fs  1979 


Conew  ratios  measme 


Tstal 
m 
tnr 


IMO 


in 

millions) 


Btn) 


be  both  tsBtmotogteaUy  and  seoaanleaBg 
feasible,  constraints  may  sms*  ba  a  eoa^ 
pang  which  would  foesclaas  Impl—sntslton 
of  the  measura.  Among  thsaa  addltlooal  coss- 
slderatlons  are: 

1.  Capital  availability  In  the  Industry. 

3.  Plant  utilization  rates. 

8.  Geographic  locations. 

4.  Lack  of  dspsodabls  energy  supply 


Paianoe.  drying  eeUdytls  Isda- 

srslor - 1.741.M  l,00au 

Ferraus  foundry,  Onj  Iron  host 

iveovwy  ptuemi .  l,aKLM  OlAM 

Noafwrassraamky,  btasiSMltlng.  llAM  flhM 

Painting,  drying  sirisn  psinu - ASSAtS  kiaSia 

Forging,  (Uel  fired  oonvorsion _  2,588.40  AHA 84 

Nonlerrous  die  easting,  fuel  fired 

eoBveislon .  1, 14A  37  411 U 

Nealwrons  foundry,  aluminum 

malt- .  1,002.27  306.57 

Noaferrous  foundry,  aluminum 

core  making .  160. 38  4A  80 

Nonferrous  foundry,  brem  easting.  17. 80  A  48 
Fenuns  loundiy,  maltoshlw  iron  ts 

electric  oonveision _  10,581.08  2,327.06 

Forging,  electric  eonverslon _ M),  433  44  A  WA  08 

Feirous  foondry,  Qraj  iron  ts 

electric  oosverdos. _ _ Ni,86A42  AtSASl 

Powder  metallurgy  eoavetaioiis. _  A8I6.48  472.03 

Painting,  drying  insulation . 17,  4Ul  19  X 131 82 

Best  treating,  direst  fired  reeoup..  717.80  (H.9T 

Beat  treating,  steel  heat  treat .  0, 26A  05  717. 38 

Painting,  baking  insulation . lA  2iA  53  60A  40 


Total .  06,164.86  1A64A17 


The  hurdle  rstee  In  effect  In  SIC  35  ss 
developed  from  Industry  Interviews  and  con¬ 
verted  from  tbe  payback  periods  In  which 
they  were  used  varied  over  the  Industry  from 
a  low  of  20  percent  to  a  high  of  41.5  percent. 

B.  Capital  epunding  prioritiee.  Although  a 
particular  energy  conservation  measure  may 


5.  Ltktf y  curtailment  of  natural  gas 
supply. 

8.  CoUsctlvs  bargaining  agreements  prs- 
vsnUng  procsaa  modification. 

7.  Adverse  effects  on  employes  morale  or 
company  Image. 

8.  State  and  local  government  fiscal  In- 
tegrtty. 

9.  Bmployment. 

10.  Regional  economic  activity. 

11.  Prices. 

12.  Low  and  middle  Income  families. 

13.  Small  businssa. 

14.  Sectoral  completion. 

Implementation  of  all  economically  feas¬ 
ible  conservatloa  programa  for  SIC  36  would 
require  8983  million  In  expendlturea  be¬ 
tween  1978  and  1980.  The  machinery  Indus¬ 
try  spent  84.43  billion  In  1974  on  szpansloiA 
replaimment  and  modernization  of  equip¬ 
ment  and  faculties.  In  1978.  the  Industry 
planned  to  spend  84.48  btUlon.  Projected 
ezpendltures  for  1978,  1977  and  1978  are 
8430  bUlkm.  88.18  blUlon  and  8538  bUllon 
reepectlvely.  As  the  following  table  shows, 
an  annual  szpendlture  of  834.65  for 

cgnmrvstlon  msasures  would  require  only 
a  small  share  of  total  capital  allocated  for 
expenditures  and  would  pose  no  restraint 
on  Implementation  of  tbe  measurea 


SIC 

lodusUy 

Anonai  oanstr- 
▼atiee  prorrwn 
eipeoditarM  (4 
year  average) 

ffinespitsl 
eipeodi  tares 
eeasiuif 

mannfikotures 

Percent 

851 

Tiirbines  and  engioes _  _  „ 

0  99 

18A1 

M3.4 

27A4 

21A7 

104.2 

23A7 

286.6 

0.6 

36 

1.0 

AO 

L4 

34 

362 

Farm  machlnny. .. .  . . . 

<  14 

353 

ConstnicUon  machinery..  _  .. 

— 5. 18 

3M 

356 

maalJnary  _  .  . . 

_ 

2.3ft 

356 

ft.ft8 

357 

..  .76 

368 

meehln^  _ 

f  03 

228.3 

.8 

.8 

3SS 

1  30 

14A1 

T^rta* . . 

24.64 

1.9086 

L8 

IV.  POTSNTXAl.  ZnSaOT  COWSBBVATION  MZASUSBB 

AND  ZrFOSTS  TO  REDUCE  USX  OF  PETROLSUM 

3.  Die  casting:  waste  beat  recuperation,  in¬ 
sulation,  combustion  control  equipment. 

raooocTS  amd  ifaTxmAL  gas 

A  detailed  treatment  of  an  the  potential 
energy  conservation  measures  which  were 
considered  can  be  found  In  the  target  sup¬ 
port  documents  which  are  available  for  ex¬ 
amination  at  the  locations  and  times  as  In¬ 
dicated  In  tbe  body  oS  this  notice.  Only  the 
major  aspects  srs  treated  here. 

A.  Potential  measures  identified.  All  com¬ 
ponent  Industries  In  SIC  35  use  the  same 
basic  processes  for  metalworking  and  metal- 
flnlshlng.  Since  these  processes  require  Utfge 
amounts  of  energy,  many  potential  conser¬ 
vation  measures  were  slmad  at  these  bsslo 
processes.  ThoM  measures  which  require  stg- 
nlflcant  capital  expenditures  and  which  con- 
^buted  significantly  to  tbe  target  for  SIC  36 
are  shown  aecordlng  to  the  associated  indus¬ 
trial  process: 

1.  Ferrous  foundry:  waste  heat  recupera¬ 
tion.  electric  melting. 

2.  Nonferrous  foundry:  Improved  charging 
systenA  wnste  hsat  rscuprsdkm.  combustloB 
oontred  equipment.  Infrared  besting,  furnace 
Insulstlon. 


coven  on  charging  wells. 

4.  Forging:  waste  heat  recuperation,  fur¬ 
nace  InsulatloiA  combustion  control  equip¬ 
ment.  electric  beating. 

6.  Heat  treating:  waste  best  recuperation. 

6.  Painting  and  coating:  alrlem  drying, 
catalytic  Incineration,  Insulation. 

7.  Powder  metallurgy:  waste  beat  recuper¬ 
ation.  recycle  attposphere  gas,  furnace  In¬ 
sulation. 

The  following  measures  were  considered 
but  eliminated  by  the  screening  process 
described  below: 

1.  Nonferrous  foundry:  electric  melting. 

3.  Die  casting:  electric  melting. 

3.  Heat  treating:  cascade  beat  recovery, 
electric  heating. 

4.  Galvanizing:  conversion  to  electric, 
waste  heat  recuperation. 

6.  Painting  and  coating:  waste  beat  re¬ 
cuperation,  combustion  contnH  equipment, 
electric  dryhag: 

No  consnratlon  measures  Involving  espt- 
tal  expenditures  wars  klsutlfled  for  the  fol¬ 
lowing  processes:  electroplatlDg.  structural 
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and  plate  fabrication,  stamping,  blanking, 
forming,  assembly. 

Modifications  in  operating  procedures 
which  require  insignificant  capital  invest¬ 
ments  are: 

TYPE  OP  EQUIPMENT  AND  NATURE  OF 
IMPROVEMENT 

1.  Cupola  furnace:  Use  of  optimum  iron- 
coke  ratio  control;  careful  coke  handling  to 
reduce  breakage;  tuyere  maintenance  to  re¬ 
duce  air  losses;  repair  leaks  in  blast  air 
piping;  maintain  insulation  on  hot  blast  sys¬ 
tem;  and  tiq>  iron  at  minimum  allowable 
temperature. 

2.  Electric  arc  furnace:  Maintain  refrac¬ 
tories  to  minimize  heat  loss;  maintain  roof 
and  doors  to  minimize  heat  loss;  control  rate 
of  feed  of  electrodes;  and  control  of  furnace 
cycles  to  avoid  peak  loads. 

3.  Heating  furnace:  Maintain  refractories 
and  insulation;  seal  up  openings  in  walls  and 
roof;  keep  doors  closed  to  minimize  heat  loss; 
adjust  fuel-air  ratio  to  c^tlmum  setting; 
shut  down  when  not  in  use;  and  remove 
unused  material  from  car  bottoms. 

4.  Mechanical  equipment:  Oood  mainte¬ 
nance  and  lubrication;  shut  down  when  not 
in  use;  keep  curring  tools  and  dies  sharp; 
drain  chips  and  reuse  cutting  oils;  and  repair 
leaks  in  hydraulic  systems. 

5.  Welding  and  brazing:  Repair  leaks  in 
gas  and  oxygen  lines;  shut  off  torches  when 
not  in  use;  and  maintain  welding  tips  in 
good  condition. 

8.  Washing:  Use  lower  temperature  water; 
combine  m  eliminate  washing  operations; 
and  recirculate  washer  and  rinse  waters. 

Additional  conservation  could  be  achieved 
with  a  minimum  of  capital  expenditures  by 
Implementing  routine  housekeeping  and 
maintenance  on  buildings  and  services.  Borne 
26  to  60  percent  of  total  energy  consumed 
Is  expended  for  building  beating,  ventilating, 
air  conditioning,  lighting,  and  for  other  mis¬ 
cellaneous  plant  services. 

A  partial  tabulation  of  these  many  poten¬ 
tial  Improvements  is  provided. 

Area  and  Nature  of  Improvement 

1.  Buildings:  Close  building  openings;  Re¬ 
pair  broken  walls,  windows;  Insulate  walls 
and  roofs;  isolate  space  not  used  for  prod¬ 
ucts;  and  install  translucent  panels  to  re¬ 
duce  lighting  requirements. 

2.  Heating,  ventilating,  air  conditioning: 
Reduce  temperatures  of  beating;  Increase 
temperature  of  cooling;  reduce  air  changes 
per  hour;  recirculate  air  where  possible; 
heating  with  waste  process  beat;  reduce 
heating  to  minimum  in  nonworki^  areas; 
and  close  all  unnecessary  <H>enlng;8. 

3.  Lighting:  Reduce  lighting  levels  to  min¬ 
imum;  turn  lights  out  in  nonworking  areas; 
use  more  efficient  lighting  systems;  and  use 
timers  to  control  lighting. 

4.  Boiler  houses:  Convert  to  coal  heating: 
maintenance  Improvement  on  boilers;  com¬ 
bustion  control  on  boilers;  use  plant  wastes 
for  heating;  and  Install  air  preheaters  using 
waste  heat. 

6.  Piping  systems:  Repair  lecdis  in  pipe¬ 
lines;  turn  off  air  and  water  nozzles;  and  in¬ 
stall  Insulation  on  steam  lines. 

6.  Electrical  systems:  Install  efficient  wir¬ 
ing;  use  power  factor  correction;  and  reduce 
motor  sizes  where  possible. 

B.  EFFORTS  TO  SBtVCE  CONSUMPTION  OF 
PETROLEUM  PRODUcis  AND  NATURAL  OAS 

The  principal  area  for  substituting  more 
available  energy  forms  for  scarce  energy 
forms  are  conversion  of  oil  or  gas  fired  boilers 
to  coal  fired  boUere  and  r^lacement  of  fuel 
fired  melting  and  heating  furnaces  with  elec¬ 
tric  furnaces.  With  few  exceptkms,  the  sub¬ 


stitution  of  coal  OT  electric  power  for  oil  or 
gas  involves  replacement  of  equipment  and 
this  capital  cost  consideration  has  minimized 
conversions.  Where  gas  or  oil  are  not  avail¬ 
able,  or  where  pollution  control  or  obsoles¬ 
cence  dictate  the  change,  conversions  have 
often  been  made,  but  they  rarely  offer  a  sub¬ 
stantial  return  on  mvestment  where  energy 
costs  are  the  only  consideration. 

V.  PROPOSED  TARGET  DEFINITION 

A.  Component  goals.  A  detailed  evaluation 
of  the  technologically  feasible  and  economi¬ 
cally  practicable  conservation  measures  re¬ 
sult^  in  the  following  gross  energy  efficiency 
improvement  goals  for  each  three-digit  clas¬ 
sifications  in  SIC  36. 

Com¬ 

ponent 

goals 

{per¬ 

cent) 


SIC  351 :  Engines  and  turbines _  16. 6 

SIC  362:  Farm  and  garden  machinery 

and  equipment _  18. 6 

SIC  363:  Construction,  mining,  and 
materials  handling  machinery  and 
equipment  _  17. 6 


C.  Special  circumstances  effect.  Special  cir¬ 
cumstances  are  conditions  beyond  the  con¬ 
trol  of  the  Industry  which  require  additional 
energy  consumption.  Examples  of  special  cir¬ 
cumstances  in  SIC  36  are  pollution  control 
and  occupational  safety  and  health  regula¬ 
tions. 

D.  Proposed  two-digit  net  target.  Por  each 
component  In  SIC  36  the  additional  energy 
required  by  qieclal  circumstances  is  recorded 


SIC  364:  Metalworking  machinery  and 

equipment _  17. 3 

SIC  366:  Special  industry  machinery, 

except  metalworking  machinery _  17.  3 

SIC  356:  General  industrial  machinery 

and  equipment _  16.0 

SIC  357 :  Office  computing  and  ac¬ 
counting  machines _  16.  7 

SIC  368:  Refrigeration  and  service  in¬ 
dustry  machinery _  16. 2 

SIC  369 :  Miscellaneous  machinery,  ex¬ 
cept  electrical _  17.0 


B.  Proposed  two-digit  gross  target.  In  the 
following  table,  1080  energy  use  at  1972  en¬ 
ergy  efficiency  is  recorded  for  each  three-digit 
classification  in  column  A.  Similarly,  for  each 
component,  1080  energy  saving  from  imple¬ 
menting  conservation  measures  is  recorded  in 
column  B.  1980  energy  consumption  tor  each 
component,  recorded  in  column  C,  was  deter¬ 
mined  by  Bubetracting  the  savings  in  column 
D  from  the  energy  use  in  column  A.  Column 
B  repeats  the  cmnponent  goals.  The  two-digit 
gross  target  percentage  for  SIC  36  is  de¬ 
termined  below  by  subtracting  the  total  in 
column  C  from  the  total  in  column  A,  divid¬ 
ing  by  the  toted  in  column  A  and  multiplying 
by  100. 


in  column  C  in  the  following  table.  1980 
energy  consumption  tor  each  three-digit  clas¬ 
sification  was  adjtuted  by  adding  thin  ad¬ 
ditional  energy  requirement  to  the  figure  in 
column  B.  The  two-digit  net  target  percent¬ 
age  tor  SIC  36  is  calculated  below  by  sub¬ 
tracting  the  total  in  column  D  from  the  total 
in  column  A.  dividing  by  the  total  in  column 
A.  and  multiplying  by  100. 


(A) 

(B) 

(C) 

(D) 

(E) 

1980  energy  nse 
at  1972  eiitfgy 
efficiency 
(lOe  Btu) 

1980  energy  dm 
if  grow  target 
is  achieved 
(lOaBtn) 

Energy  for 
sp^al 
dremnstanoM 
(lOeBtn) 

1980  energy  lue 
Ifnettuget 
achieved 
(loe  Bm) 

Percent 
Improvement 
If  net  target 
is  achieved 

Component: 

361  _ 

362  _ 

363  _ _ 

354 .  _ 

365  _ 

366  .  _  _ 

367  _  . 

63.604 

77.848 

11&863 

99.074 

6L067 

102.630 

4a  no 

03.971 

66.806 

46.300 

63469 

oaooi 

82.707 

60079 

80076 

saiw 

70607 

48,791 

L170 

L840 

3307 

L801 

L0B2 

L714 

44  879 
61808 
loaon 
81666 
62.011 
87.789 
81180 
8LZ77 
44900 

133 

138 

138 

134 
138 
114 

38B-  -  _ 

119 

138 

131 

869 _  ..  .. 

LU8 

ToUl _ 

707.323 

<>) 

M 
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(A) 

(B) 

(C) 

(D) 

1980  energy  nse 
at  1972  energy 
efficiency 
(ion  Btu) 

Peroent  im¬ 
provement  by 
1980  for  each 
component 

1980  energy  nae 
if  grow  is 
adiieved 
(los  Btu) 

Energy  im¬ 
provement  by 
1980  for  each 
component 
(lOSBtu) 

Component: 
351 . 

3296 

11389 

23869 

17.267 

13678 

13445 

3692 

11274 

iaoi4 

352 . 

63459 

93004 

353  . 

354  . 

.  113863 

17.6 

355 . 

707 
6a  079 

356 . 

357 . 

33  488 
79.697 

358 . 

369 . 

Ml 

16.2 

Total.... 

(>) 

683409  . 

A— C 

•  7'y=gro6s  energy  improvement  target-  -j— XlOO 

_  ^  707.322-588.409. 

wy  *00  ‘ 
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vx.  rmAL  zAioR  BmnxKMr 

A.  CommentM  and  impact  am  draft  targat. 
Mo  testimony  was  presented  dortnf  tbe  pob- 
Us  bearing  scheduled  tar  Moeember  S3  and  3S, 
1976,  but  written  comments  from  five  corpora 
atlons  were  subsequently  received.  Ttte  com¬ 
ments  were  sufficiently  diverse  so  that  claw- 
slflcation  on  the  basts  of  Issuea  was  Imprac¬ 
tical.  Consequentty,  each  of  tlie  comments 
are  treated  hm  Individually. 

One  comment  stated  that  the  proposed  15 
percent  energy  sflclency  target  for  SIC  S5  Is 
excessive  and  dependent  on  numerous  uncer¬ 
tain  factors.  The  comment,  however,  provided 
no  Information  to  sdpport  this  contention. 
The  proposed  target  Is  a  weighted  computa¬ 
tion  bas^  on  component  goals  derived  from 
each  components  energy  consumption.  The 
SIC  38  component  goals  were  aU  sufficiently 
close  to  the  proposed  two  digit  groea  target  so 
that  any  eorporadoo  in  any  one  of  the  com¬ 
ponents  should  be  able  to  eiaet  the  oora- 
poslte  two-digit  target  If  It  could  rsallue  the 
level  of  conservation  developed  for  the  com¬ 
ponent.  On  a  plant-by-plana  or  company-by- 
company  basl^  conaarvatlon  measures  may 
have  a  dlffierent  Impact.  Kiwsver.  VSA  be¬ 
lieves  thet  ths  treatmsnt  of  aveliable  data 
Justlflsa  the  development  of  tbe  propoeed 
two-digit  target. 

one  comment  Indicated  a  major  concern 
with  tbe  method  and  accuracy  of  measuring 
actual  bnprovsmante  In  enargy  efficiency. 
PKA  recognizes  that  a  given  unit  of  output 
measurement  may  not  be  acceptable  to  aU 
activities  la  SIC  36  and  tbat  a  single  unit  of 
ou^ut  can  not  neceesarlly  ba  uaed  for  aU 
SIC  36  component  actlvltlsa.  Tatteua  meae- 
urement  bases  coupled  with  several  Indices 
of  efficiency,  such  as  floor  area,  number  of 
employees,  and  product  unlta  were  examined 
In  developing  the  target  value.  Tha  output 
Index  used  was  the  number  of  production 
workers  because  stetlstlCB  reiatlvs  to  this  In¬ 
dex  wars  ths  most  comprshenslva. 

Several  commants  STpressart  concern  that 
iq>proprlate  and  high  quality  data  ara  not 
avallaUe  for  the  base  year  1973.  1973  was 
selected  by  FEA  as  tbe  base  year  because  It 
was  the  last  full  calendar  year  before  the 
embargo.  FEA  beUevee  that  the  data  far  1973 
used  In  determining  the  proposed  target  was 
certainly  adequate  to  justify  the  target 
value. 

A  number  of  comments  were  concerned 
with  tha  availability  of  capital  for  Invest¬ 
ment  m  exrnrgy  conservation  technologlea. 
FEA  bellevea  that  since  energy  conservation 
projects  must  compete  with  all  other  projects 
for  investment  capital,  ths  availability  of  In- 
vesunent  capital  will  ultlmatsly  depend  upon 
an  acceptable  rate  of  return  for  the  Invest¬ 
ment.  SIC  35  generally  faces  no  difficulty  In 
raising  capital  for  projects  which  meet  the 
return  on  Investment  (SOI)  criteria.  Po¬ 
tential  conservation  measures  were  Judged 
against  each  component  Industry's  ROI  crl- 
teiia.  Capital  availability  should  not  Inhibit 
Implementation  of  the  identified  conserva¬ 
tion  measures. 

One  company  suggested  a  further  special 
circumstances  adjustment  for  the  eff^  of 
weather  on  the  amount  of  energy  used  In  a 
building  environment  and  for  conditioning 
the  make-up  sir  for  manufactxirlng  processes, 
based  on  Its  own  experience.  FEA  believes 
that  adjustments  based  on  Individual  plant 
operating  conditions  and  experience  are  not 
appropriate  to  target  setting. 

Several  comments  huUcatsd  that  the  use 
of  a  target  at  the  two-digit  level  is  mislead¬ 
ing  and  unmanageable  because  the  Industry 
does  not  operate,  measure  or  manage  Its 
activities  Oh  a  two-digit  Industry-wide  basis. 
Targsta  at  ths  two-digit  SIC  Isvsl  aie  es¬ 
quired  by  the  EPCA.  The  target  doswaaent 
takes  eogntaxMics  at  iBdlvMual  companies  by 
deriving  the  target  from  a  three-digit  analy¬ 


sis  at  the  Industry.  Use  at  the  three-digit  level 
components  closely  iq>proximate  the  charac¬ 
ter  at  tbs  usual  business  operation  for  data 
gafhsrtng  purpoesa  and  la  conaMsnt  with 
reporting  thaA  Is  eunently  submtttad  to  tha 
Borean  at  Census. 

Ona  sommsnt  suggested  that  ths  target 
support  document  lacks  sufficient  documen¬ 
tation  and  elthsr  a  mathematical  model  or 
extrapolation  of  In-depth  case  studies.  In 
rsqmnss  to  this  etunment,  nCA  has  reviewed 
ths  support  documents  and  concludes  that 
ths  data  and  methods  of  evaluation  used  In 
the  document  do  support  the  target  value. 

One  comment  stated  that  the  sampling  of 
the  compaalee  and  the  depth  of  tbe  Invee- 
tlgatlon  appear  Inadequate.  PEA  bsllevee  that 
tha  many  data  sourcea  used  were  sufficient 
to  provide  an  adequate  target  basis. 

One  comment  questioned  the  common¬ 
ality  of  processes  among  the  three-digit 
product  classlflcatlons.  AU  components  of 
SIC  35  share  many  of  the  common  metal¬ 
working  activities.  These  common  processes, 
as  further  grouped  In  the  three-digit  classl- 
flcatloDS,  provide  an  appropriate  Instrument 
for  developing  tha  target  value. 

One  comment  suggested  that  the  conser¬ 
vation  measures  developed  In  establishing 
tbe  SIC  35  target  were  for  tbe  most  part 
already  In  use.  Tbe  1980  achievement  dead¬ 
line  established  by  EPCA  necessitated  a 
“stats-of-tbe-art"  approach  so  that  most  of 
the  Identifled  measures  already  In  use  are 
to  some  extent  In  the  Industry.  The  SIC  36 
target  la  based  on  projected  energy  savings 
to  be  achieved  by  further  iq>plicatioa  of 
proven  measures. 

A  final  comment  stated  Insufficient  Infor¬ 
mation  and  economic  data  wars  provided  In 
tbe  support  documents.  FEA  responds  that 
tbe  support  documents  devote  thirty-one 
pages  and  10  tables  to  economic  analysis. 
Additional  detatlsd  Information  and  data  are 
provided  In  the  Volume  X  Backup  Report.  No 
additional  Infbrmatlon  was  received,  and  FEA 


The  Standard  Industrial  ClaaalflcaUon 
manual  (1973)  defines  this  Industry  by  the 
classes  of  Items  produced  or  repaired.  In  gen¬ 
eral,  the  Industry  Includes  tbe  manufacture 
of  equipment  for  transportation  of  pass¬ 
engers  and  cargo  by  land,  air,  and  water.  Im¬ 
portant  products  product  by  8tC  37  Include 
motor  vehicles,  aircraft,  guided  mtssflee  and 
space  vehicles,  ships,  boats,  railroad  equip¬ 
ment.  and  miscellaneous  timuportatloo 
equipment  such  as  motorcycles,  bleyclas.  and 
snowmobiles. 

n.  carrxaxA  roa  spsucasiutt  or  potewtial 

CONSmVAXIOJI  MXASTJXXS 

Potential  cones rvatton  msaswws  were  flrsA 
screened  ibr  teefmolagleal  faaslblltty  and  tha 
measuraa  thaA  survived  «b»  flisA  test  ware 
than  sereansd  for  aoonomlc  practlcablU^. 
Tbe  surviving  meesures  were  then  analyzed 
to  determine  their  contribution  to  the  tn- 


belleves  tbat  economic  practicabUl^ 
capital  availability  raeelvsd  adequate  treat¬ 
ment  during  the  target  developneant. 

B.  Final  target  valuea.  FEA  bee  concluded 
that  no  changes  to  either  the  energy  conser¬ 
vation  levels  or  the  final  Industry  target  are 
required  as  a  result  of  ths  pubUc  comments. 
Ths  final  SIC  36  energy  efficiency  Improve¬ 
ment  target  remains  unchanged. 

SIC  36  could  lower  Its  energy  consumption 
In  the  target  year  from  70733x10**  Btu  to 
588.40  X  10**  Btu  If  the  energy  for  special  dr- 
cumstances  la  not  conaldsred,  representing  a 
gross  conservation  of  17%  In  ennrgy  efficiency 
Improvement.  After  adjustment  of  the  gross 
target  for  special  circumstances  SIC  36  could 
lower  Its  consumption  of  snergy  In  the  target 
year  to  601.38  x  10**  Btu.  This  would  repra- 
sent  a  net  Improvement  In  energy  effidsney 
of  15  percent. 

The  fdlowlng  Is  the  energy  efllelaney  Im¬ 
provement  target  set  by  FEA  for  SIC  36: 

PemerU 


Oroas  target,  based  aoldy  on  techno¬ 
logical  feaslblUty  and  scooomle  , 

practicability _  17 

Offset,  baaed  on  ooostdcratlon  of  apo¬ 
dal  drciunstances _  3 

Met  target,  based  on  technological  faa- 
slbOtty  and  economic  praetlcublll^ 
plus  consideration  of  special  drexim- 
stances _  16 


Appsisdix  J.  Statxmxnt  aa  Basis  am  Jua- 
TirK:aTiOM  poa  thx  EmafiT  EsncncNCT 
iMPaovBMKNT  Taacxx  pos  SIC  37 — Taam- 
poaranoN  EqoxpicaMT* 

I.  INDUSTRY  DXSCRZPTIDN  AlfS  RVnCT  BASS 

Tbs  tranqxxtatlon  equipment  Industry. 
Standard  Indnstrlal  Clsssillcstlop  (SIC)  37. 
Indudes  17  four-digit  product  rlssslflostloos. 
The  following  table  shows  energy  conoump- 
tlon  by  each  of  the  classlflcatlonB  In  1973, 
the  base  year: 


duatry  target.  Because  of  ths  commonality  of 
manufacturing  prooeaaes  at  ths  three-digit 
level  In  SIC  37,  ths  tachnologlcai  acreenlng 
was  performed  at  that  leveL  The  economic 
screening  was  mads  at  the  four-digit  level  to 
assure  accuracy,  but  tbe  results  were  aggre¬ 
gated  at  the  three-digit  level.  Consequently, 
component  goals  were  also  computed  at  tbs 
three-digit  level. 

A.  Technological  feasibility.  The  following 
criteria  were  used  to  assess  the  technological 
feasibility  of  any  proposed  energy-efBcleni 
mtasure. 

1.  The  technology  had  to  be  sufficiently  de¬ 
veloped,  to  be  In  operation  In  an  actual  or 
pilot  plant. 


’Target  development  for  SIC  38,  37  wae 
treated  Identically  because  of  the  stmllarlty 
of  the  two  industries. 


SIC 


Industry 


1973  < 

oaos 

(lOM  Bta'B) 


1711  Motor  veblelw  and  passengor  ear  bodies . 

3713  Truck  and  bus  bodies _ _ _ 

3714  Motor  vehicle  parts  and  acoenorlee . . . . . 

3715  Tniek  trallets _ _ _ _ _ 

3721  Airoraft.___ _ 

3731  Aircraft  englnee  and  engine  parts _ 

3731  Aircraft  parts  and  auxiliary  equipment,  n.e.0 - 

3731  Ship  building  and  repairing _ 

3732  Boat  building  and  repairing - - - - - 

3743  Railrosd  eqi^nMDt _ _ _ _ _ 

3751  Motereyohs,  bteydes  and  parts _ _ _ 

3781  Uulded  mfsaUee  and  space  vehielM _ 

3764  Propulsion  unlta _ _ _ 

3768  Onlded  mlaatle  and  spaee  vehicle  parts  and  auxiliary  equipment. 

3798  Xisvel  trailers  and  oampers... . . . . . 

3796  T'anks  and  tank  components . . . . . . . 

3799  Transportation  equipment,  n.e.e . . . — . 

Total . . . — 


lias 

3X7 

1X1 

X9 

134.3 

32.4 

5.3 

LS 

3X1 

7.7 

3A8 

X9 

2XS 

X7 

1X5 

AS 

X8 

1.4 

1X1 

At 

A3 

LA 

a5 

XS 

7.8 

LS 

X4 

.8 

X5 

.8 

1.4 

.3 

2.4 

.8 
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2.  The  equipment  or  technical  modifica¬ 
tion  had  to  be  capable  of  being  In  operation 
by  the  beginning  of  1980. 

3.  The  modification  of  equipment  involved 
had  to  have  direct  af^llcatlon  In  the  Indus¬ 
tries  involved  In  the  study. 

4.  If  a  process  change  was  Involved,  It 
had  to  be  sufficiently  devel(^>ed  and  proven 
by  field  applications  to  be  acceptable  to  the 
Industries  affected. 

5.  Process  changes  had  to  be  capable  of 
being  Implemented  and  operational  by  Jan¬ 
uary  1,  1980. 

6.  Changes  to  a  more  available  form  of 
energy  had  to  be  based  on  technology  already 
available. 

7.  Changes  from  fuel  fired  to  electrically 
heated  equipment  had  to  be  based  on  avail¬ 
ability  of  the  equipment  for  Installation  by 
January  1. 1980. 

8.  Changes  to  electrically  heated  equip¬ 
ment  had  to  be  based  on  availability  of  the 
required  amount  of  electric  power  by  Janu¬ 
ary  1,  1980. 

Technological  feasibility  was  further  con¬ 
strained  by  secondary  factors  associated  with 
the  Industry.  Conversions  to  electrically 
powered  melting  and  heating  equipment  were 
limited  to  an  Identifiable  percentage  of  exist¬ 
ing  Installations  because  delivery  times  for 
electric  Induction  and  power  distribution 
equipment  are  now  more  than  two  years  In 
length.  Additionally,  since  most  foundry, 
forge  Sh<^  and  heat  treating  shop  capacity 
Is  In  the  Midwest  a  serious  Impact  on  elec¬ 
tric  power  availability  will  occur  If  there 
Is  a  complete  conversion  to  electric  within 
the  next  two  or  three  years.  Despite  the 
long-range  potential  for  energy  conserva¬ 
tion  by  use  of  more  efficient  electric  motors, 
FEA  has  concluded  It  would  be  Impossible  to 
change  any  large  percentage  of  existing 
motors  within  the  next  few  years,  even  If 
sufficient  quantities  were  available  by  1980. 

Serious  consideration  was  given  to  the 
potential  for  Improving  fuel  fired  heating 
furnace  efficiency  by  the  addition  of  Insula¬ 
tion  to  the  outside  walls  of  steel  furnaces 
and  by  substitution  of  lightweight  refrac¬ 
tories  for  conventional  refractories.  Some  of 
the  final  energy  savings  are  due  to  limited 
application  of  Insulation  and  refractory 
changes.  However,  all  furnaces  have  struc¬ 
tural  steel  frameworks,  and  the  majority 
have  a  plate  or  sheet  shell  for  enclosing  and 
nosing  the  refractory  construction.  Insu¬ 
lation  cannot  simply  be  added  to  the  outside 
of  the  steelwork,  since  this  would  cause 
overheating  of  the  steel.  In  most  cases,  it 
would  be  necessary  to  rebuild  the  furnaces 
completely  In  order  to  add  Insulation  or  to 
Install  lightweight  refractories.  While  some 
of  this  can  and  will  be  done  within  the  next 
few  years,  it  would  not  be  possible  for  many 
furnaces  to  be  rebuilt  in  this  way  by  Janu¬ 
ary  1, 1980. 

The  final  measures  which  were  included 
principally  Involved  improvements  to  melt¬ 
ing  and  heating  furnaces  through  Improved 
Insulation,  combustion  practice,  waste  heat 
recover,  conversions  from  fuel  fired  melting 
and  heating  furnaces  to  electric  equipment, 
and  changes  In  processes  Involving  core- 
making  and  painting. 

B.  Economic  practicability.  The  energy 
conservation  measures  which  were  deter¬ 
mined  to  be  technologically  feasible  were 
subjected  to  an  economic  analysis  to  deter¬ 
mine  their  economic  practicability.  Elements 
of  the  criteria  on  which  this  analysis  was 
based  are  the  following: 

1.  Industry  growth  rates. 

2.  Energy  cost  projections. 

3.  General  Infiation  projections. 

4.  Industry  composite  cost  of  capital. 

6.  Return  on  Investment. 

8.  Capital  availability. 

7.  Other  factors.  Including  utilization,  age, 
location,  and  energy  dependability. 


NOTICES 

in.  capital  spending  decisions  and  financing 

CONSTEAINTS 

A.  Required  return  on  investment.  A  total 
of  17  potential  energy  conservation  measures 
were  determined  to  be  economically  practi¬ 
cable  as  well  as  technologically  feasible  In 
one  or  more  of  the  seven,  three-digit  com¬ 
ponents  of  the  SIC  17  industry. 

It  would  require  $176  million  to  implement 
all  of  the  acceptable  17  conservation  meas¬ 
ures  over  the  period  1976  through  1979.  The 
energy  savings  generated  In  the  year  1980 
would  be  about  34,000  billion  Btu’s  or  the 
equivalent  of  1.46  million  short  tons  of  bitu¬ 
minous  coal,  5.92  million  barrels  of  distillate 
fuel  oil,  10.10  billion  kilowatt  hours  of  elec¬ 
tricity  or  about  34X10*  cubic  feet  of  natural 
gas.  The  following  table  shows  the  required 
capital  Investment  and  the  potential  energy 
savings  for  each  of  the  17  measures. 

J980  energy  saving  and  investment  dollars 
per  conservation  measures 


ConsorvatioM  iin’asure 


I’aiuUng:  Drying  catalytic 

incinerator . 

Ferrous  foundry:  Grey  iron 

heat  recovery  process . 

Nonferrous  foundry:  Brass 

melting . 

Painting:  Drying  airless 

paint . 

Forging:  Fuel  fired  con¬ 
version . 

Nonferrous  die  casting: 

Fuel  fired  conversion . 

Nonferrous  foundry: 

Aluminum  mrit . 

Aluminum  core  making. 

Brass  casting . 

Ferrous  Foundry:  Malleable 
iron  to  electric  conversion. 
Foxing:  Electric  conver¬ 
sion.. . . . 

Ferrous  foundry:  Grey  iron 

to  electric  conversion . 

Power  metallurgy  conver¬ 
sion . 

Painting:  Drying  insula¬ 
tion . 

Heat  Treating: 

Direct  fired  recoup _ 

Steel  beat  treat . 

Painting:  Baking  insula¬ 
tion . 


Total. 


Total 
program 
investment 
(in  millions 
of  dollars) 

1980 

energy 

savings 

(billion 

Btu’s) 

1,900.43 

1,224.01 

2,929.82 

1,672.09 

230.  M 

124.39 

4,901.56 

2,448.01 

12,366.51 

5,660.92 

1,038.11 

388.81 

2,04Z45 

326.81 

36.63 

647.89 

103.66 

11.61 

18, 226. 31 

4,260.68 

48,879.20 

9,252.76 

34.174.75 

4,4.58.91 

1, 121. 13 

141. 10 

19,606.21 

2,448.01 

660.13 

10,  .598. 77 

62.38 

856.22 

17, 196. 67 

807.66 

176,286.84 

34,468.89 

The  following  hurdle  rates  were  deter¬ 
mined  for  SIC  37  components  from  Industry 
interviews  and  were  converted  from  the  pay¬ 
back  periods  In  which  they  were  utilized: 


8ie 

Industry 

Hurdle  rates 
(pereent) 

3711 

3713 

3714 

3715 

26  0 

3721 

3724 

Air  engines.. . . 1 . j 

3728 

3731 

19 

3732 

20 

3743 

19 

3751 

42 

3761 

3764 

Missiles . ....] 

1 

3709 

8792 

3795 

3799 

Tanks . j 

Equipment  n.e.c . 1 

42 

B.  Capital  Spending  Priorities.  Although 
a  particular  conservation  project  may 

be  both  technologically  and  econcHnlcally 
feasible,  there  may  exist  overriding  con¬ 
straints  which  would  foreclose  ultimate  im¬ 
plementation  of  a  project  by  a  firm.  Among 
these  considerations  are: 


(a)  Capital  availability  In  the  Industry. 

(b)  Plant  utUlzatiim  rates. 

(c)  Plant  age. 

(d)  Oeogn^ihlc  location. 

(e)  Lack  of  dependable  mergy  supply 
source. 

(f)  Likely  curtailment  of  natural  gas  sup¬ 
ply. 

(g)  Collective  bargaining  agreements  pre¬ 
venting  process  modification. 

(h)  Adverse  effects  on  employee  morale  or 
company  Image. 

(I)  State  and  local  government  fiscal  In¬ 
tegrity. 

(J)  Employment. 

(k)  Regional  economic  activity. 

(l)  Prices. 

(m)  Low  and  middle  Income  families. 

(n)  Small  business. 

(o)  Sectoral  completion. 

Implementatlmi  of  all  economically  fea¬ 
sible  conservation  programs  In  the  trans¬ 
portation  equipment  Industry  would  require 
$176  million  in  expenditures  from  1976  to 
1979.  SIC  3711,  the  motor  vehicle  Industry 
component,  accounts  for  the  largest  capital 
investments  ({  162.4  million  or  86  percent  of 
total  feMlble  Investments)  and  the  largest 
potential  energy  saving  (30,000  billion  Btu’s 
or  98  percent  of  total  savings)  of  all  the  fea¬ 
sible  programs.  Of  conservation  programs 
available  to  SIC  3711,  the  single  largest  re¬ 
quired  Investmmt  is  the  convwslon  to  elec¬ 
tricity  of  the  forging  process  which  requires 
nearly  $49  million  (or  28  percent)  with  re¬ 
sulting  savings  of  9.250  billion  Btu’s  (or  27 
percent) .  However,  fuel  fired  forging  conver¬ 
sions  represent  a  much  better  savings  per 
dollar  Invested.  Ferrous  foundry  and  paint¬ 
ing  conversions  represent  significant  savings 
potential. 

Total  1972  expenditure  by  SIC  37  for  new 
plant  and  equipment  was  $2,663  million. 
’Thus,  the  largest  required  annual  expendi¬ 
ture  of  nearly  $75  million  in  1979  on  the  17 
feasible  programs  represents  lees  than  3  per¬ 
cent  of  1972  capital  expenditures,  and  Imple¬ 
mentation  should  not  be  at  all  affected  by  the 
availability  of  capital  funds. 

IV.  POTENTIAL  ENEBOT  CONSERVATION  MEASURES 
AND  EFFORTS  TO  REDUCE  USE  OF  PETROLEUM 
PRODUCTS  AND  NATURAL  GAS 

A  detailed  teratment  of  all  potential  energy 
conservation  measures  which  were  considered 
can  be  found  In  the  target  support  docu¬ 
ments  which  are  available  for  examination  at 
the  locations  and  times  specified  In  the  body 
of  this  notice.  ’This  appendix  will  only  discuss 
the  major  aspects  of  the  assessment  of  poten¬ 
tial  energy  conservation  measures. 

A.  Potential  Measures  Identified.  AH  com¬ 
ponents' In  SIC  37  use  the  same  basic  proc¬ 
esses  for  metalworking  and  metalfinlshlng. 
Since  these  processes  are  the  principal  con¬ 
sumers  of  energy  In  the  Industry,  potential 
conservation  measures  were  associated  with 
these  basic  processes.  Measures  Involving  sig¬ 
nificant  capital  expenditures  were  Identified 
in  the  table  given  In  IH  (A)  above. 

Additional  conservation  measures  which 
were  considered  but  eliminated  by  the 
screening  process  are: 

1.  Nonferrous  foundry:  electric  melting. 

2.  Die  casting:  electric  melting. 

3.  Heat  treating:  cascade  heat  recovery, 
electric  heating. 

4.  Galvanizing:  conversion  to  electric, 
waste  heat  recuperation. 

5.  Painting  and  coating:  waste  heat  re¬ 
cuperation,  combustion  control  equipment, 
electric  drying. 

No  conservation  measures  requiring  capital 
investment  were  Identified  for  the  following 
processes:  electroplating,  structural  and 
plate  fabrication,  stamping,  blanking,  form¬ 
ing,  assembly. 

In  addition  to  the  process  modifications 
which  involve  significant  ciqiltal  expendl- 
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tures.  modifications  in  operating  procedures 
were  identified.  These  energy  conserving 
measures  for  which  no  economic  analjrsls  was 
required  are  as  follows: 

TYPE  OF  EQUIPMENT  AND  NATURE  OP 
IMPROVEMENT 

1.  Cupola  furnace:  Use  of  optimum  iron- 
coke  ratio  control;  careful  coke  handling  to 
reduce  breakage;  tuyere  maintenance  to  re¬ 
duce  air  losses;  repair  leaks  In  blast  air 
piping;  maintain  insulation  on  hot  blast 
system;  and  Tap  iron  at  minimum  allowable 
temperature. 

2.  Electric  arc  furnace:  Maintain  refrac¬ 
tories  to  minimize  heat  loss;  maintain  roof 
doors  to  minimize  heat  loss;  Control  rate  of 
feed  of  electrodes;  Control  of  furnace  cycles 
to  avoid  peak  loads. 

3.  Heating  furnace;  Maintain  refractories 
and  insulation;  Seal  up  openings  in  walls 
and  roof;  Keep  doors  closed  to  minimize 
heat  loss;  Adjust  fuel-air  ratio  to  optimum 
setting;  Shut  down  when  not  in  use;  Remove 
unused  material  from  car  bottoms. 

4.  Mechanical  equipment;  Good  mainte¬ 
nance  and  lubrication;  Shut  down  when  not 
in  use;  Keep  cutting  tools  and  dies  sharp; 
Drain  chips  and  reuse  cutting  oils;  Repair 
leaks  in  hydraulic  systems. 

5.  Welding  and  brazing;  Repair  leaks  in 
gas  and  oxygen  lines;  Shut  off  torches  when 
not  in  use;  Maintain  welding  tips  in  good 
condition. 

6.  Washing:  Use  lower  temperature  water; 
Combine  or  eliminate  washing  operations; 
Recirculate  washer  and  rinse  waters. 

The  potential  conservation  measures  which 
could  be  most  easily  Implemented  with  a 
minimum  of  capital  expenditures  involve  the 
buildings  and  services  in  manufacturing  es¬ 
tablishments.  From  25  to  50  percent  of  total 
energy  consumed  by  SIC  37  Is  expended  for 
building  heating,  ventilating,  air  condition¬ 
ing,  lighting,  and  other  miscellaneous  plant 
services.  A  tabulation  of  the  more  Important 
potential  housekeeping  Improvements  is 
provided. 

AREA  AND  NATURE  OF  IMPROVEMENT 

1.  Buildings;  Close  building  openings;  Re¬ 
pair  broken  walls,  windows;  Insulate  walls 
and  roofs;  Isolate  space  not  used  for  prod¬ 
ucts;  Install  translucent  panels  to  reduce 
lighting  requirements. 

2.  Heating,  ventilating,  air  conditioning; 
Reduce  temperatures  of  heating;  Increase 
temperature  of  cooling;  Reduce  air  changes 
per  hour;  Recirculate  air  where  possible; 
Heating  with  waste  process  heat;  Reduce 
heating  to  minimum  in  nonworking  areas; 
Close  all  unnecessary  openings. 

3.  Lighting:  Reduce  lighting  levels  to  min¬ 
imum;  Turn  lights  out  In  nonworking  areas; 
Use  more  efficient  lighting  systems;  Use 
timers  to  control  lighting. 

4.  Boiler  houses:  Convert  to  coal  heating; 
Maintenance  Improvement  on  boilers;  Com¬ 
bustion  control  on  boilers;  Use  plant  wastes 
for  heating;  Install  air  preheaters  using 
waste  heat. 

5.  Piping  systems:  Repair  leaks  in  pipe¬ 
lines;  Turn  off  air  and  water  nozzles;  In¬ 
stall  Insulation  on  steam  lines ; 

6.  Electrical  systems;  Install  efficient  wir¬ 
ing;  Use  power  factor  correction;  Reduce 
motor  sizes  where  possible. 

B.  Efforts  to  Reduce  Consumption  of 
Petroleum  Products  and  Natural  Gas.  Con¬ 
servation  efforts  In  SIC  37  vary  greatly 
among  the  companies.  The  degree  of  Im¬ 
plementation  and  sophistication  of  con¬ 
servation  efforts  appeared  to  be  a  function 


of  the  size  of  the  entitles  with  the  larger 
companies  generally  demonstrating  greater 
progress  in  conservation  activities.  No  over¬ 
all  Industry  effort  to  reduce  consumption 
of  petroleum  products  and  natural  gas  was 
evident.  Since  the  Industry  spends  less  than 
3  percent  of  Its  cost  of  operation  for  fuels, 
there  Is  no  high  priority  on  conserving 
energy. 

However,  recurrent  gas  curtailments  have 
stimulated  a  conversion  from  ga.s-fired 
equipment  to  oil  or  electricity. 

V.  DRAFT  TARGET  DEFINITION 

A.  Component  Goals.  The  detailed  evalua¬ 
tion  of  the  best  available  information  in  the 
target  support  documents  resulted  in  com¬ 
ponent  goals  as  shown  in  the  following  table: 

Component 

goals 

(percent) 

SIC  3711,  3713.  3714,  3715:  Motor 

vehicle  and  equipment _ ‘  19.  4 


C.  Special  Circumstances  Effect.  Special 
circumstances  are  conditions  which  are  be¬ 
yond  the  control  of  that  Industry  and  which 
result  in  additional  energy  consumption.  Ex¬ 
amples  of  special  circumstances  in  SIC  37 
are  pollution  control  and  occupational  safety 
and  health  requirements  such  as  pollution 
control  in  ferrous  foundry  operations,  water 
pollution  control  In  electroplating  operations 
and  increased  ventilation  to  remove  or  to 
eliminate  in-plant  airborne  particles,  vapors 
and  fumes. 


3721,  3724,  3728:  Aircraft  equipment _ *  16. 0 

3731,  3732:  Ship  and  boat  buUdlng...  >  17.8 

8743:  Railroad  equipment... _ >  19.  7 

3751.  3792:  Motorcycles,  bicycles  and 
3795,  3799  miscellaneous  transporta¬ 
tion  equipment _  18  0 

SIC  3761,  3764.  3769:  Aerospace  equip¬ 
ment  _  15  3 

*  SIC. 


B.  Proposed  Two-digit  Gross  Target.  For 
each  Industry  component,  the  1980  energy 
use  at  1972  energy  efficiency  is  shown  in 
column  A  of  the  following  table.  Similarly, 
for  each  component,  the  1980  energy  use 
for  each  component  as  recorded  In  column  C 
was  determined  by  subtracting  the  energy  to 
be  saved  from  using  energy  conservation 
measures  as  recorded  in  column  D  from 
column  A.  The  two-digit  gross  target  value 
tor  SIC  37  is  determined  below  by  subtract¬ 
ing  the  total  in  column  C  from  the  total  in 
column  A.  dividing  by  the  total  in  column 
A  and  multiplying  by  100. 


D.  Proposed  Two-Digit  Net  Target.  For  each 
component  in  SIC  37.  the  additional  energy 
required  by  special  circumstances  was  de¬ 
termined  in  units  of  Btu's  and  recorded  in 
column  C  In  the  following  table.  The  gross 
component  goals  were  adjusted  by  adding 
this  additional  figure  to  column  B  to  obtain 
the  1980  net  energy  use  In  column  D.  The 
two-digit  net  target  percentage  tor  SIC  37 
Is  then  calculated  by  subtracting  the  total 
in  column  D  from  the  total  In  column  A, 
dividing  by  the  total  In  column  A.  and  multi¬ 
plying  by  100. 
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NOTICES 


▼I.  FINAL  TAKCET  DEFINITION 

A.  Comments  and  Impact  on  Proposed 
Target.  Testimony  {Nesented  sX  Uie  public 
bearing  and  timely  written  comments  have 
been  tbMDUgbly  reviewed.  Three  corpora¬ 
tions  and  one  trade  association  offered  com¬ 
ments.  Several  comments  addressed  the  sub¬ 
stance  of  the  support  documents,  particu¬ 
larly  the  assessment  of  appropriate  conser¬ 
vation  measures.  Only  a  few  of  the  comments 
Indicated  specific  criticism  requiring  recon¬ 
sideration  of  methodology  and  t€U'get  value. 

One  commenter  noted  that  energy  pro¬ 
jections  for  cupola  melting  was  different  In 
the  support  documents  for  SIC  33  in  which 
cupola  melting  Is  also  used  and  that  the 
assigned  energy  consumption  for  foundry 
c^ratlons  In  the  base  year  also  differed  sig¬ 
nificantly  in  the  two  reports.  FEA  was  aware 
of  the  different  energy  savings  projection  for 
cupola  melting  and  an  investigation  revealed 
that  this  variation  was  primarily  caused  by 
differences  In  data  sources,  target  synthesis 
methodology,  and  IdmUficatlon  and  Inclu¬ 
sion  of  somces  of  energy  used  in  each  found¬ 
ry  In  SIC  37,  only  the  energy  requirements 
for  the  particular  processes  being  Investi¬ 
gated.  l.e..  cupola  or  electric  melting  were 
calculated  during  a  company  visit.  Savings 
calculated  directly  from  Individual  foimdry 
processes  will  Justifiably  be  different  from  a 
savings  based  on  projections  from  the  found¬ 
ry  as  a  whole.  Both  approaches  are  valid.  As 
to  the  difference  in  baseline  foundry  energy, 
again,  different  data  sources  and  methodolo¬ 
gies  are  responsible  for  (some  of)  the  dis¬ 
parity. 

One  comment  challenged  the  support  doc¬ 
uments’  conclusion  as  to  the  effects  of  the 
change  in  the  quality  of  foundry  coke.  While 
some  foundries  have  complained  of  coke 
quality,  they  did  not  report  significant  In¬ 
creases  in  coke  consumption  and  FEA  af¬ 
firms  its  assumption  of  reasonably  constant 
coke  quallty.- 

Some  comments  criticized  the  support 
documents  for  overstating  the  potential  sav¬ 
ings  from  cupola  control  Investment  and  off¬ 
gas  recuperation.  While  some  major  auto¬ 
motive  producers  have  already  made  Im¬ 
provements  m  cupola  operating  contool,  FEA 
concludes  that  many  other  companies  In 
SIC  37  can  still  make  Inqirovements  In  cu¬ 
pola  operation  to  yield  the  estimated  re¬ 
ductions  In  energy  consumption.  Many  cu¬ 
polas  operate  with  an  overaU  Iron  to  coke 
ratio  average  of  6  or  8  to  1,  when  It  Is  rec- 


mo&iAi 


ognlaed  that  8  to  1,  and  even  10  to  1,  ratios 
are  possible  with  maximum  attention  to  all 
practical  0(Ae  saving  practices. 

Some  concwn  was  voiced  as  to  whether 
energy  consumption  due  to  ^>eclal  clrcum- 
stanoes  particularly  OSHA  standards  under 
the  National  Emphasis  Program,  scheduled 
for  January  1977,  were  adequately  consid¬ 
ered.  No  offset  for  energy  consumed  to  meet 
OSHA  regulations  was  found  to  be  necessary. 
While  a  major  focus  of  future  OSHA  regula¬ 
tions  will  certainly  be  the  foxmdry  Industry, 
recent  studies  suggest  that  means  will  be  de¬ 
veloped  to  reduce  any  anticipated  energy  re¬ 
quirements  for  compliance  with  future  OSHA 
regulations.  As  provided  by  EPCA  374(d) ,  the 
impact  of  future  requirements  may  be  as¬ 
sessed  at  any  future  time  indicated  by  the 
Administrator. 

A  number  of  comments  criticized  the  as¬ 
sumptions  about  data  that  was  used  for  the 
study.  While  FEA  recognizes  that  the  values 
assigned  to  these  assumptions  might  change 
before  1980,  It  was  necessary  to  hold  certain 
values  constant  to  permit  completion  of  the 
work.  EPCA.  section  374(d),  provides  for  tar¬ 
get  reassessment  and  adjustment  for  signifi¬ 
cantly  changed  conditions. 

It  was  also  commented  that  the  reports  did 
not  appear  to  recognize  that  design  changes 
In  motor  vehicles  to  improve  fuel  economy 
could  result  in  more  energy  consumptive 
manufacturing  processes.  While  FEA  recog¬ 
nizes  that  the  addition  of  parts  to  provide 
for  increased  safety,  reduced  emission  levels, 
and  reduced  noise  levels  may  increase  the 
energy  necessary  to  produce  each  vehicle, 
FEA  concludes  that  no  change  in  the  target 
value  is  Justified  at  this  point,  because  the 
overall  impact  of  these  additional  require¬ 
ments  on  energy  consumption  for  production 
has  not  yet  been  determined.  As  noted  above, 
provisions  are  contained  in  the  EPCA  for  tar¬ 
get  reassessment  and  adjustment. 

One  criticism  leveled  at  the  target  study 
stated  that  “•  •  •  energy  consumption 
which  Is  reduced  due  to  decreased  produc¬ 
tion  la  not  ‘rear  conservation.”  FEA  recog¬ 
nized  that  decreased  production  can  give  an 
apparent  increased  improvement  in  energy 
efficiency,  and  this  factor  was  considered  in 
setting  the  proposed  target. 

There  is  some  concern  that  the  more  ad¬ 
vanced  companies  may  be  penalized  because 
they  implemented  conservation  measures 
earlier  and,  therefore,  have  less  opportunity 
for  improving  their  efficiency  between  1976 


and  1977.  This  Is  not  a  handicap  because  all 
advances  made  in  conservation  between  the 
base  year,  1972,  and  the  target  year,  1980  are 
to  be  noted. 

There  was  some  concern  that  conservation 
measures  which  are  based  on  conversion  to 
electricity  should  not  be  considered  because 
electrictly  can  require  higher  Btu  expendi¬ 
ture  at  the  utility  rate.  While  strong  argu¬ 
ments  exist  for  central  electricity  generation. 
FEA  concludes  that  the  effects  of  conversion 
to  electricity  beyond  the  manufacturing  fa¬ 
cility  are  out  of  the  scope  of  the  target  study. 

Some  commenters  questioned  the  useful¬ 
ness  of  setting  two-digit  goals  since  most 
companies  are  not  operated  on  a  two-digit 
basis.  The  two-digit  target  represents  the 
most  useful  analysis  of  the  best  available  data 
on  energy  consumption  by  SIC  37,  and  tar¬ 
gets  at  the  two-digit  level  are  required  by 
the  EPCA. 

B.  Final  Target  Values.  Since  an  eval¬ 
uation  of  the  above  comments  did  not 
result  in  a  revision  of  the  proposed  target 
value,  the  final  SIC  37  industry  target  is 
the  same  as  the  proposed  target. 

SIC  37  could  lower  its  energy  consump¬ 
tion  in  the  target  year  from  690,47  x  lO'" 
Btu  to  562.49  X  10“  Btu  of  the  energy  for 
special  circumstances  is  not  considered, 
representing  a  gross  conservation  of  18% 
in  energy  efficiency  improvement.  After 
ad.iustment  of  the  gra<;s  target  for 
special  circumstances.  SIC  35  could  lower 
its  consumption  of  energy  in  the  target 
year  to  579.53  x  10’=  Btu.  This  would 
represent  a  net  Improvement  in  energy 
efficiency  of  16%. 

The  following  is  the  energy  efficiency 
improvement  target  set  by  FEA  for  SIC 
37: 

Percent 

Jross  target,  based  solely  on  techno¬ 
logical  feasibility  and  economic 


practicability _  18 

Offset,  based  on  consideration  of  spe¬ 
cial  circumstances _  2 

Net  target  based  on  technological  feas¬ 
ibility  and  economic  practicability 
plus  oonsideratlon  <rf  special  elrcum- 
stancee _  16 
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